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ARC DISCOVERY RESEARCH PROJECT 
This PhD thesis is part of the ARC Discovery Research project ‘Corporate and Institutional 
Strategies for Climate change- An International Comparative study’ 
The Discovery project aims to 
 
Advance knowledge about one of the most significant yet poorly understood 
problems facing the world today - global climate change. It will create 
greater understanding about how interactions between market, state and 
civil society actors shape climate change strategies. By conducting a 
comparative analysis of climate change strategy in Australia, Germany, the 
UK and the US the research will provide a database of best practices in 
climate change strategy and policy. The project is significant because it will 
build knowledge on how business firms can develop new climate-specific 
capabilities. The findings can help policy makers, managers and interest 
groups develop more proactive climate change strategies. 
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கற்ற� ைகமண் அள�  
கல்லாத� உலகள� 
அவ்ைவயார ்
 
 
Kattrathu Kai Mann Alavu 
Kallathathu Ulagalavu 
What you have learned is a mere handful of sand; 
What you have not learned is the size of the world 
 
Avvaiyar 
Tamil poet, 13th century 
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ABSTRACT 
Climate change has become a key issue in this century requiring global efforts to mitigate greenhouse 
gas emissions. It has been described as a ‘super wicked problem’ as we are running out of time; the 
solution is unfortunately dependent on the same people who cause the issue in the first place; there 
is no central authority; and finally, policy makers all over the world are dominated by a short-term 
focus. In the climate change debate businesses are recognised as the prime sources of emissions and 
also as the entities capable of bringing to market innovative solutions to combat climate change. The 
aim of this research, which is designed as a qualitative study, is to contribute to the advancement of 
knowledge on the corporate strategies undertaken by Australian businesses from the high emission 
industries in response to climate change, utilising concepts from complexity theory. The sample used 
in this research consists of 17 businesses from the high emission industries of coal, oil and gas, 
electricity, metals and minerals and chemicals. The data was collected in 2012 / 13 just prior to and 
during the introduction of carbon legislation in Australia. This provided a unique opportunity of 
studying business responses to climate change while subjected to the carbon legislation.  
This research is designed to address seven questions which investigate (1) the conditions in the 
internal environment of the businesses; (2) the dynamism and the emergence in the external business 
environment; (3) the forces from the internal and external environments which impact on business 
responses to climate change; (4) the strategies used by businesses in response to climate change; (5) 
the similarities and differences between the strategies of the businesses and industries (6) the 
adequacy of business responses to climate change; and lastly, (7) how businesses select their 
strategies in response to climate change. 
To achieve the aim of this research, this thesis takes a ‘big picture’ view of the business environment 
in which the businesses operate. Complexity theory is utilised to study business responses to climate 
change in the face of uncertainties and complexities in the business environment. The complexity 
concepts of initial conditions, dynamism, emergence, attractors and self-organisation (IDEAS) are used 
in the theoretical framework developed to analyse the data. The self-organised business actions are 
studied in relation to the forces of attraction emanating from the initial conditions present in the 
internal environments of the businesses, and the dynamism and the emerging changes present in the 
external business environment, to understand how businesses are responding to climate change.  
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Following the principles of complexity theory, this research does not seek to provide prescriptive 
solutions. The research attempts to interpretatively analyse the business responses to climate change 
within the complexities evident in the internal and external business environments in an attempt to 
unravel the webs of causation. The research finds that the businesses were negotiating between 
simultaneous stability and instability resulting in four major paths of strategy selection, namely, the 
paths of strategic resistance, strategic response, strategic choice and strategic opportunism as 
depicted in the IDEAS strategy selection process model. Models representing the range of detracting 
and reinforcing forces emanating from the initial conditions, dynamism and emergence in the business 
environment in the context of climate change that simultaneously impact on businesses have been 
developed in this research to illustrate the webs of causation influencing and impacting business 
responses to climate change. Despite the range of activities businesses engaged in response to climate 
change, it was found that there was no reduction in total emissions with the main reasons cited as 
growth of the business, lack of technological solutions and lack of low emission energy sources 
equivalent to coal. The findings were interpretatively analysed to propose that holistic measures 
requiring the coming together of all sectors of society is necessary to address climate change.   
This research makes several contributions to theory and practice. The conceptual contributions to 
theory are related to the IDEAS strategy selection process model developed in this research. This 
model assists in understanding how businesses choose their strategies when faced with complexities 
in the business environment in the context of climate change. It is contended that the model has a 
wide applicability to study business responses in varied contexts when faced with uncertainties and 
complexities in the business environment. The empirical contributions to theory made by this research 
relate to the findings regarding the corporate strategies of Australian businesses from the high 
emission industries in response to climate change. This research advances the limited scholarship on 
the responses of Australian high emitting businesses from the coal, oil and gas, electricity, metals and 
minerals and chemicals industries.  The empirical contributions to B&CC scholarship include the 
advancement of knowledge regarding 1) the complex webs of causation related to the detracting and 
reinforcing forces emanating from the business environment impacting on business responses to 
climate change, 2) the identification of the four paths of strategy selection traversed by businesses, 
namely the paths of strategic resistance, strategic response, strategic choice and strategic 
opportunism as businesses navigate between seeking stability at one extreme and seeking instability 
at the other. These varied paths lead to the identified types of strategies namely, inactive (not evident 
in the businesses studied), resistive, reactive, adaptive, proactive, cooperative, pre-emptive and 
innovative strategies, 3) the similarities and differences between the responses of the Australian high 
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emission businesses studied from the five industries of coal, oil and gas, electricity, metals and 
minerals and chemicals, within the same industry and across the five industries and 4) the pathways 
for businesses when the win-win opportunities facilitating beneficial outcomes for both businesses 
and the environment are not available anymore, by studying the big picture. The contributions to 
policy and practice are related to manipulating the future towards a carbon neutral path, the 
inadequacy of the invisible hand of the market and to future policy formulation. These insights can 
assist business and regulatory authorities to design future pathways to assist businesses to 
substantially reduce their emissions. 
Recommendations for further research include a longitudinal study of the same sample to identify the 
effects of the changing environmental conditions including the repealing of the carbon tax on the 
businesses. Case studies of the two businesses identified as using innovative and pre-emptive 
strategies to forge into the renewables sector will contribute to studies on innovation in the context 
of climate change. Further testing of the IDEAS complexity framework for other applications in social 
contexts, the IDEAS theoretical framework for other studies in business and climate change (B&CC) 
and the IDEAS strategy selection process model in generic strategy studies to develop a generic model 
are also recommended.  The developed frameworks can be adapted to study the perceptions of the 
other key agents in the business environment to augment the findings of this research which focused 
on the perspectives of the businesses. Lastly, the need to bring together experts from multi-disciplines 
is recommended to enable an understanding of climate change with all its complexities. 
KEY WORDS: 
Climate change; corporate strategy; complexity theory; Australian businesses; high emission 
industries; strategy selection process.  
  
xi 
 
ACRONYMS 
  
°C degrees Centigrade 
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DEIS Dynamism, Emergence, Initial conditions and Self-organisation 
DOCCEE Department of climate change and energy efficiency 
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EU ETS European Union Emission Trading scheme 
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GLOSSARY 
 
  
Biofuel A fuel produced from recently living beings or their waste products.  To be considered a 
biofuel, the fuel must contain more than 80 percent renewable materials. 
Cap and trade A program to limit the amount of pollution being released in the atmosphere by placing 
limits on how many emissions each large polluting company is allowed to release. The 
government issues each company with “credits” or licences to pollute a certain 
amount.  This overall pollution limit is the “cap.” If a company doesn’t use all of its 
credits, then it has extra credits that it can sell. If a company goes past its limit, it will 
need to buy, or trade for, extra credits from other companies who have not reached 
their limits. The cap is tightened by the government over time to ultimately reach an 
acceptable emissions level for the nation as a whole.  
Carbon Capture and 
Storage (CCS) 
The process of capturing carbon emissions at their source, such as at a large power plant, 
transporting the emissions, and storing them deep underground, most commonly into 
geological formations.  
Carbon farming 
Initiative 
The Carbon Farming Initiative (CFI) allows farmers and land managers to earn carbon 
credits by storing carbon or reducing greenhouse gas emissions on the land. These 
credits can then be sold to people and businesses wishing to offset their emissions. 
Carbon footprint A measure of how much carbon pollution a person, business or organisation produces 
on a day to day basis. Carbon footprints are usually calculated in tonnes of carbon 
dioxide emitted per year. The calculations will take into account things like travel, 
burning of fossil fuels (e.g.  to heat buildings, petrol use, cooking) and use of non-
renewable electricity. 
Carbon offsetting A situation where businesses or individuals pay money to make up for their carbon 
pollution. The money goes to projects like renewable energy, energy efficiency or 
reforestation that will reduce or absorb emissions elsewhere. 
Carbon tax A tax placed on the emission of carbon dioxide, designed to increase the competitiveness 
of renewable energies over fossil fuels. Serves as an alternative policy to a cap and trade 
emissions reduction scheme, and rather than providing certainty of emissions targets 
provides certainty of carbon prices.  
Clean Energy future 
 
 
 
In November 2011, the Australian Parliament passed legislation to deliver a 
comprehensive plan for Australia to move to a clean energy future. This plan was 
intended to cut carbon pollution and drive investment in new clean energy sources, such 
as solar, gas and wind. Central to the plan was pricing carbon pollution, which 
commenced on 1 July 2012. 
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Ceres Coalition for Environmentally Responsible Economies 
 
Clean Development 
Mechanism (CDM) 
Country with an emission-reduction or emission-limitation commitment under the Kyoto 
Protocol allowed to implement an emission-reduction project in developing countries. 
 
CPRS The Carbon Pollution Reduction Scheme (CPRS) was Australia’s proposed cap-and-trade 
emissions trading scheme. It was to have been the main element in Australia’s efforts to 
reduce its greenhouse gas emissions. 
CSIRO Commonwealth scientific and industrial research organisation was established in 1916 
as the Advisory Council of Science and Industry with a mission to advance Australia with 
a range of inventions and innovations that have significant impact on the lives of people 
round the world.  
 
Emissions intensity The energy intensity of an economy is a measure of the amount of energy used per unit 
of economic activity generated. The emissions intensity of energy is a measure of the 
amount of greenhouse gases emitted per unit of energy used.  
Emissions trading  Known as the Carbon market - Buying and selling permits for emissions or credits for 
reductions in emissions. 
 
Emissions trading 
scheme (ETS) 
An overall term to describe a plan to reduce emissions by big polluters that requires 
companies to buy and sell the right to pollute. 
 
EU ETS European Union Emission Trading Scheme 
 
Fossil fuels Carbon-based fuels from fossil carbon deposits, including coal, oil, and natural gas (IPCC 
2007) 
Garnaut Climate 
Change review 
The Garnaut Climate Change Review commissioned in 2008 by the Australian 
government (update 2011) examined ‘the impacts of climate change on the Australian 
economy, and recommended medium to long-term policies and policy frameworks to 
improve the prospects for sustainable prosperity’. 
Geosequestration  Capture CO2 and store underground which involves uncertain and risky processes of 
capturing CO2, compressing and piping to the geosequestration site and finally injecting 
into suitable geological formations at least 800 metres underground.  
GHG Greenhouse gases 
Global Warming Often used interchangeably with “climate change,” global warming refers to the rise of 
average global surface temperatures caused by the greenhouse effect.  
Greenhouse effect The greenhouse effect is a natural process that warms the Earth’s surface. When the 
Sun’s energy reaches the Earth’s atmosphere, some of it is reflected back to space and 
the rest is absorbed and re-radiated by greenhouse gases. The problem we now face is 
that human activities – particularly burning fossil fuels (coal, oil and natural gas), 
agriculture and land clearing – are increasing the concentrations of greenhouse gases. 
This is the enhanced greenhouse effect, which is contributing to warming of the Earth  
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Greenhouse Gases Greenhouse gases (GHGs) are gases in the atmosphere which keep the earth warm 
enough to sustain life by trapping heat from the sun. However, too many greenhouse 
gases will cause the earth to overheat by trapping too many gases, resulting in drastic 
changes to the Earth’s climate. Carbon dioxide is the main greenhouse gas. Others 
include methane (CH4) and Nitrous Oxide (N2O) (IPCC 2007). 
Greenwashing 
 
Greenwashing is the practice of making an unsubstantiated or misleading claim about 
the environmental benefits of a product, service, technology or company practice. 
Greenwashing can make a company appear to be more environmentally friendly than it 
really is. 
IPCC Intergovernmental Panel on Climate Change - Created by the World Meteorological 
Organization and the United Nations Environment Programme (UNEP) in 1988 to 
facilitate the assimilation and review of worldwide knowledge in relation to climate 
change (UNFCCC). 
Joint 
Implementation (JI) 
Country with an emission reduction or limitation commitment under the Kyoto Protocol 
(Annex B Party) allowed to earn emission reduction units (ERUs) from an emission-
reduction or emission removal project in another Annex B Party. 
Kyoto Protocol An international agreement negotiated in 1997, that set binding targets for industrialised 
countries to reduce their greenhouse gas emissions before 2012. Australia did not ratify 
Kyoto until 2007, and the United States still has not ratified the treaty. The Kyoto treaty 
expired in 2012.   
Land use change 
 
 
 
 
 
 
 
The rate of build-up of CO2 in the atmosphere can be reduced by taking advantage of the 
fact that atmospheric CO2 can accumulate as carbon in vegetation and soils in terrestrial 
ecosystems. Under the United Nations Framework Convention on Climate Change any 
process, activity or mechanism which removes a greenhouse gas from the atmosphere 
is referred to as a sink. Human activities impact terrestrial sinks, through land use, land-
use change and forestry (LULUCF) activities, consequently, the exchange of CO2 (carbon 
cycle) between the terrestrial biosphere system and the atmosphere is altered  
OECD The Organisation for Economic Co-operation and Development (OECD) officially born in 
1961 currently has 34 member countries including most of the world’s advanced 
countries and also emerging countries like Mexico, Chile and Turkey. The goal of OECD 
is to ‘build a stronger, cleaner and fairer world’ (OECD). 
Paris agreement The Paris Agreement was adopted on 12 December 2015 at the twenty-first session of 
the Conference of the Parties to the United Nations Framework Convention on Climate 
Change held in Paris from 30 November to 13 December 2015. The Paris Agreement 
strengthens the global climate effort by requiring all countries to set climate goals and 
by establishing new mechanisms to hold countries accountable 
Renewable energy Energy that comes from natural sources such as wind, sun, water (hydro) and biofuels 
such as wood, manure or flaxseed oil. These sources are renewable, because they do not 
run out.  Renewable energy sources have either low emissions or are emissions-free. 
UNFCCC United Nations Framework Convention on Climate Change (UNFCCC) is an international 
environmental treaty negotiated at the 'Rio Earth Summit' in 1992. Preventing 
'dangerous' human interference with the climate system is the ultimate aim of the 
UNFCCC. There are now 195 Parties to the Convention. 
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AN OLD INDIAN PARABLE 
The blind men and the elephant1 
An ancient Indian parable tells the story of six blind men who were walking on the streets of a temple 
city in India. Each was holding the shoulder of the man in front of him while the first man held a stick 
and was tapping on the ground in front of him as he walked. 
Suddenly they heard a great commotion – loud bells and noise and shouts of ‘Move over, the elephant 
is coming!’ The blind men were excited – they knew that the elephant was a large animal but did not 
know how the elephant looked. So when the elephant was near them, the blind men put out their 
hands to feel the elephant and determine how it looked. 
Soon enough, they shouted out to one another: 
‘I know – the elephant is like a wall’ – from the man who was touching the side of the elephant 
‘No – the elephant is like a rope’ – from the man who was feeling the tail 
‘Oh no, you are both wrong – it is like a tree trunk’ – this man’s arms were circled around the leg of 
the elephant. 
The men who were feeling the ear, the trunk and the tusk of the elephant called out respectively...  
‘It is like a ‘muram’ (an open basket used for husking grain)’; ‘It is like a snake’ and ‘It is like a hard 
pipe’. 
They fell about arguing as to who was right and continued on their way. 
The human race in the current times is behaving exactly like the blind men – the elephant ‘climate 
change’ looms before us and everyone is groping in a myopic vision to understand what it is and what 
it involves; to determine what needs to be done and what each one can do; This research makes yet 
another attempt to unravel the mystery of ‘how to address climate change’ – an attempt to see the 
bigger picture.  
                                                          
1 The parable of uncertain origin is part of the folklore in India and various versions are found in Hindu, Buddhist and Jain 
texts. The moral of the story is to show that there are many realities out there – while no one is entirely right, no one is 
entirely wrong either. There is truth in different perceptions but not necessarily the entire truth. 
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CHAPTER 1 INTRODUCTION 
In recent decades, the world has been experiencing unprecedented increases in temperature which is 
referred to as global warming. The term global warming which has been frequently used 
interchangeably with “climate change,” refers to the increase in average global surface temperatures 
caused by the greenhouse effect2. Climate change is the term used to describe all changes in the 
climate related to global warming such as increases in global average air and ocean temperatures, 
changes in rainfall patterns and more frequent and intense extreme weather events such as storms, 
droughts and floods (Department of Climate Change and Energy Efficiency 2011b). The 
Intergovernmental Panel on Climate Change in their assessment report AR4 (IPCC 2007) stated with 
certainty that global warming has been attributed to the increase in carbon dioxide concentration 
caused in part from human activities such as fossil fuel3 use and land use change4. Global warming 
and related climate change are expected to affect all human life to varying degrees, irrespective of 
socio-economic differences and geographical locations.  In the latest Assessment report AR5, IPCC 
further asserts that human activities have changed and continue to change the Earth’s surface and 
atmospheric composition either directly (via emissions of gases or particles) or indirectly (via 
atmospheric chemistry). Some of these changes have a direct or indirect impact on the energy balance 
of the Earth and are thus drivers of climate change (IPCC 2014). 
Combating climate change by restricting average global temperature increases, containing the 
resulting changes in climate, and dealing with impacts that are inevitable are the focus of the 197 
                                                          
2 Greenhouse effect - The greenhouse effect is a natural process that warms the Earth’s surface. When the Sun’s energy 
reaches the Earth’s atmosphere, some of it is reflected back to space and the rest is absorbed and re-radiated by greenhouse 
gases. The problem we now face is that human activities – particularly burning fossil fuels (coal, oil and natural gas), 
agriculture and land clearing – are increasing the concentrations of greenhouse gases. This is the enhanced greenhouse 
effect, which is contributing to warming of the Earth (Department of the Environment and Energy 2018) 
3 Fossil fuels - Carbon-based fuels from fossil carbon deposits, including coal, oil, and natural gas (IPCC 2007) 
4 Land use change - The rate of build-up of CO2 in the atmosphere can be reduced by taking advantage of the fact that 
atmospheric CO2 can accumulate as carbon in vegetation and soils in terrestrial ecosystems. Under the United Nations 
Framework Convention on Climate Change any process, activity or mechanism which removes a greenhouse gas from the 
atmosphere is referred to as a sink. Human activities impact terrestrial sinks, through land use, land-use change and forestry 
(LULUCF) activities, consequently, the exchange of CO2 (carbon cycle) between the terrestrial biosphere system and the 
atmosphere is altered (UNFCCC 2012) 
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countries which are members of the United Nations Framework Convention on Climate Change5 
(UNFCCC). Australia ratified the Kyoto Protocol6 in 2007 and over the years has brought in several 
regulatory initiatives to reduce emissions, the chief of which was the 2012 carbon tax7, introduced in 
2012. Though the tax was repealed in 2014 with a change in government, Australia’s commitment to 
reducing emissions remains unchanged with the ratification of the Paris Agreement8 in 2016 to keep 
the global temperature rise in this century well below two degrees Celsius (UNFCCC 2015). Australia 
is currently striving to achieve a target of reducing emissions between 26 to 28 percent on 2005 levels 
by 2030 (Department of the Environment and Energy 2015).  
Climate change poses unprecedented challenges to the world (Klein 2014). Living in a developed 
world, dependent on energy generated from fossil fuels, suggests everyone is responsible directly 
and/or indirectly for contributing to emissions that cause climate change (Urry 2011). Although the 
effects of climate change are increasingly felt, they are still slated to become a serious issue in the 
future, given a strong preference for short-term gains (Lazarus 2010). 
With reference to the term ‘wicked problems’ (Rittel & Webber 1973), which describes complex social 
issues that require complex solutions, Levin et al. (2012, p. 123) escalated their description of climate 
change to a ‘super wicked problem’. This is because: the issue is becoming critical; the solution largely 
depends on those who primarily caused it; there is no central authority; and policymakers, worldwide, 
largely have a short-term focus. Consider for instance, climate change legislation which has largely 
failed to mandate the sizeable changes required for long-term, yet uncertain gain (Lazarus 2010).  
Given their (mis)use of resources and their emissions, businesses are key actors in the ‘super wicked 
problem’ of climate change. Although it is difficult to isolate sole offenders, businesses are in a prime 
                                                          
5 UNFCCC - United Nations Framework Convention on Climate Change (UNFCCC) is an international environmental treaty 
negotiated at the 'Rio Earth Summit' in 1992. Preventing 'dangerous' human interference with the climate system is the 
ultimate aim of the UNFCCC. There are now 195 Parties to the Convention (UNFCCC 2016) 
6 Kyoto protocol - An international agreement negotiated in 1997, that set binding targets for industrialised countries to 
reduce their greenhouse gas emissions before 2012. Australia did not ratify Kyoto until 2007, and the United States still has 
not ratified the treaty. The Kyoto treaty expired in 2012 (UNFCCC 2013). 
7 Carbon tax - A tax placed on the emission of carbon dioxide, designed to increase the competitiveness of renewable energies 
over fossil fuels. Serves as an alternative policy to a cap and trade emissions reduction scheme, and rather than providing 
certainty of emissions targets provides certainty of carbon prices (Department of Climate Change, IaI 2012). 
8 The Paris Agreement was adopted on 12 December 2015 at the twenty-first session of the Conference of the Parties to the 
United Nations Framework Convention on Climate Change held in Paris from 30 November to 13 December 2015. The Paris 
Agreement strengthens the global climate effort by requiring all countries to set climate goals and by establishing new 
mechanisms to hold countries accountable (UNFCCC 2015).  
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position to address this ‘super wicked problem’ because they can develop solutions to address climate 
change (Jones and Levy 2007).  
To clarify corporate strategies in response to climate change, this thesis explored how Australian high-
emission businesses respond to the impact of climate change on the business environment. The 
businesses studied represented Australian high-emission industries – namely, coal, oil and gas, 
electricity, metals and minerals, and chemicals (see Appendix 1). This is because these industries have 
considerable potential to reduce emissions to reach Australia’s emission reduction targets 
(Department of Climate Change and Energy Efficiency 2011a). 
The nature of the ‘super wicked problem’ of climate change makes a backward-looking style of 
strategy development problematic. New approaches are needed to understand, frame, and analyse 
the open, non-linear complex systems within which climate change occurs. Understanding how 
complex systems adapt and evolve can illuminate how systems can be manipulated (Kauffman 2006). 
Complexity theory can help to understand the complexities within which entities adapt and evolve 
when linear causal relationships do not apply (Burnes 2005).  
In this research, complexity theory concepts were used to develop a framework to understand 
corporate strategies in response to climate change. The IDEAS (initial conditions, dynamism, 
emergence, attractors and self-organisation) theoretical framework – represents a way to recognise 
the macro context in which businesses operate. Literature on business strategies in response to 
climate change (as per chapter 3) suggests that many of the theories and frameworks used to date 
largely clarify these responses at the micro levels. The lens of the wicked problem reminds us that 
business-as-usual will not suffice and different approaches are required – for this reason, this study 
drew on complexity theory to situate and understand organisational responses to climate change 
within and across the micro and macro contexts. This includes the individual, business, industry, 
national, global and paradigm levels. The benefit of this approach is twofold. First, it can elucidate 
corporate strategies in response to climate change. Second, it can help to identify the role of ancillary 
agents such as governments and industry associations (among others) in addressing the ‘super wicked 
problem’ of climate change. 
This chapter is presented as follows: 
Section 1.1 presents a discussion of the context of climate change to justify the research topic and 
validate the importance of the same. 
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Section 1.2 discusses the research aim and objectives which drive the research questions and the 
design of the research. 
Section 1.3 lists the seven research questions answered in this study to achieve the delineated 
research aim and objectives.   
Section 1.4 details the contributions made by this research to theory and practice. 
Section 1.5 explains the key terms business environment and corporate strategy as used in this 
research. 
Section 1.6 provides a brief introduction to the theoretical framework used in this research. 
Section 1.7 introduces the research design employed to achieve the research aims. 
Section 1.8 sets out a road map of the entire thesis 
Section 1.9 summarises the chapter. 
1.1 Justification for the Research 
The IPCC AR5 report states that each of the last three decades has been successively warmer at the 
Earth’s surface than any preceding decade since 1850. Ocean warming dominates the increase in 
energy stored in the climate system, accounting for more than 90% of the energy accumulated 
between 1971 and 2010. Over the last two decades, the Greenland and Antarctic ice sheets have been 
losing mass, glaciers have continued to shrink almost worldwide, and Arctic sea ice and Northern 
Hemisphere spring snow cover have continued to decrease in extent. The rate of sea level rise since 
the mid-19th century has been larger than the mean rate during the previous two millennia. Over the 
period 1901 to 2010, global mean sea level rose by 0.19 [0.17 to 0.21] m. The atmospheric 
concentrations of carbon dioxide, methane, and nitrous oxide have increased to levels unprecedented 
in at least the last 800,000 years. Carbon dioxide concentrations have increased by 40% since pre-
industrial times, primarily from fossil fuel emissions and secondarily from net land use change 
emissions. The ocean has absorbed about 30% of the emitted anthropogenic carbon dioxide, causing 
ocean acidification. The largest contribution to total radiative forcing which leads to an uptake of 
energy by the climate system, is caused by the increase in the atmospheric concentration of CO2 since 
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1750. Human influence on the climate system is clear. This is evident from the increasing greenhouse 
gas concentrations in the atmosphere, positive radiative forcing, observed warming, and 
understanding of the climate system. Continued emissions of greenhouse gases will cause further 
warming and changes in all components of the climate system. Limiting climate change will require 
substantial and sustained reductions of greenhouse gas emissions (IPCC 2013). 
The role of businesses in the context of climate change becomes extremely significant because they 
are responsible for the maximum consumption of fossil fuels and emission of carbon dioxide, and for 
the manufacture of products that contribute to greenhouse gas emissions (Jones & Levy 2007). 
Businesses are also seen as the only sector with the capabilities and the necessary resources to bring 
to market innovative green technologies to reduce the use of and ultimately replace fossil fuels. 
However, businesses also fulfil a very important role in society by providing goods and services, in 
creating employment opportunities and generating wealth for the nation. Environmentalists, 
policymakers and regulatory authorities such as government agencies will greatly benefit from 
understanding how businesses negotiate between operating their businesses and responding to 
climate change issues (Levy & Newell 2000).  
Australia, which has only about 0.3 percent of the world’s population contributes about 1.5 percent 
of total greenhouse gas (GHG)9 emissions (Australian Bureau of Statistics 2016). Australia has one of 
the highest per capita greenhouse footprints in the world with a 2012 figure of 16.91 tonnes / capita 
carbon dioxide emissions in comparison to a world figure of 4.47 tonnes / capita (OECD 2016). This is 
more than four times the world average with only five countries in the world ranking higher (Garnaut 
2011a). The likely impacts from climate change specific to Australia without global mitigation of GHG 
emissions include: stressed water supply affecting agriculture; increased drought and decreased 
rainfall; destruction of the Great Barrier reef affecting tourism; storms and flooding affecting coastal 
infrastructure; lower economic activity affecting export and trade; and increased pressures on 
peacekeeping and border security measures with surrounding Asia-Pacific neighbours predicted to be 
increasingly affected by sea-level rises (Garnaut 2011b).  
The Australian Government under the Cancun agreement in 2010 conditionally agreed to reduce its 
GHG emissions compared to 2000 levels by 25 percent by the year 2020. The condition made was that 
                                                          
9 Greenhouse gases (GHGs) are gases in the atmosphere which keep the earth warm enough to sustain life by trapping heat 
from the sun. However, too many greenhouse gases will cause the earth to overheat by trapping excessive heat, resulting in 
drastic changes to the Earth’s climate. Carbon dioxide is the main greenhouse gas. Others include methane (CH4) and Nitrous 
Oxide (N2O) (IPCC 2007) 
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the world would agree to stabilising GHG levels in the atmosphere at 450 ppm (parts per million) 
carbon dioxide equivalent (CO2-e) or lower (Department of Climate Change 2012).  In 2012/13, 
Australia aimed to unconditionally reduce its emissions by up to 15 percent compared with 2000 levels 
by 2020 even if the global agreement failed to secure atmospheric stabilisation at 450 ppm CO2-e 
(Department of Climate Change 2012). In 2008, Australia’s emission reduction goal was estimated at 
over 1.3 billion tonnes of CO2-e. This has reduced to 236 million tonnes of emissions reductions in the 
2014/15 estimate (Department of the Environment and Energy 2015). The UNFCCC Paris agreement 
in 2016 united all nations to combat climate change and adapt to its effects by undertaking ambitious 
efforts towards emission reductions (UNFCCC 2015). Under this agreement, Australia set an ambitious 
target to reduce emissions to 26 to 28 percent on 2005 levels by 2030. This entails an emission 
reduction of 50-52 percent per capita and a reduction of 64 to 65 percent in the emissions intensity 
of the economy by 2030, which is only 11 years away (Department of the Environment and Energy 
2015). 
In Australia, the frequently changing political scene has had direct implications on climate change 
policies as seen in the introduction and repeal of several climate change related regulations (Talberg, 
Hui & Loynes 2016). The carbon price came into effect in July 2012 in Australia with the plan of moving 
to an emission trading scheme by 2015. In this scheme, liable emitters were required to pay a carbon 
tax of $23 per tonne of their carbon dioxide (or equivalent) emissions. If any entity was found 
responsible for one or more facilities that emitted scope 1 emissions10 of 25,000 tonnes of carbon 
dioxide equivalent (CO2-e) or more in one eligible financial year (i.e. in 2012-13 or 2013-14), it was 
liable to pay the carbon price (Clean Energy Regulator 2016). This added an economic imperative to 
                                                          
10 Scope 1 greenhouse gas emissions are the emissions released to the atmosphere as a direct result 
of an activity, or series of activities at a facility level. Scope 1 emissions are sometimes referred to as 
direct emissions. Examples are: 
- emissions produced from manufacturing processes, such as from the manufacture of cement 
- emissions from the burning of diesel fuel in trucks 
- fugitive emissions, such as methane emissions from coal mines, or 
- production of electricity by burning coal. 
Scope 1 emissions are specified under the NGER legislation and must be reported. 
(Clean Energy Regulator 2013) 
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the need to reduce emissions. However, a change in government saw the repeal of the clean energy 
legislation and the carbon tax in late 2013 (Department of the Environment and Energy 2017). 
The focus of this study is to understand how Australian businesses from the high emission industries 
perceive the impacts of climate change on the external and internal business environments and how 
they respond to the need to reduce emissions. The primary data for this research were collected in 
2012/13 immediately before and during the introduction of the carbon tax in Australia. This provided 
a unique opportunity to study the implications of legislation on businesses, providing insights for 
regulatory authorities. 
1.2 Research Aim and Objectives 
The aim of this research is to advance knowledge on the corporate strategies of Australian businesses 
from the high emission industries in response to climate change. This was achieved by studying the 
factors in the external and internal business environments and identifying the strategies used and the 
factors that influenced the choice of strategies. To achieve this aim, the research was designed to: 
- Identify the forces that impact on business responses to climate change arising from  
(1) the conditions present within the businesses,  
(2) business interactions with the agents in the external business environment and  
(3) the changes in the business environment in the context of climate change.  
- Understand how these forces influence the choice of climate related business strategies.  
- Identify the range of strategies employed by businesses in response to climate change.  
- Understand the forces which give rise to similarities and differences in the responses of 
Australian businesses and industries. 
- Understand the adequacy or inadequacy of identified business responses to address climate 
change. 
- Understand the processes used by businesses to select their strategies. 
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1.3 Research Questions 
This research addresses seven key questions to achieve the delineated aim and objectives, namely: 
1. What are the internal conditions present in businesses that influence business responses to 
climate change? 
2. Who are the agents and what are the emerging forces in the business environment impacting 
business responses to climate change? 
3. How do the forces in the external and internal business environments influence business 
responses to climate change? 
4. What are the strategies adopted by businesses in response to climate change? 
5. How do businesses select their strategies in response to climate change? 
6. How and why do businesses and industries differ in their strategies in response to climate 
change? 
7. What is the scope for businesses to significantly reduce their carbon footprint with or without 
the influence of external agencies? 
To answer these questions, this research takes a ‘big picture’ view of the environment by studying 
both the micro environment within the businesses and the macro environment within which 
businesses operate, which impact their strategies. To answer questions 1 to 4, business actions are 
studied in relation to the internal characteristics of the businesses, the actions of the external agents 
and the emerging changes in the business environment, to understand how they respond to climate 
change. The factors that influenced the choice of climate related strategies of businesses were studied 
to identify those that gave rise to similarities and differences between the strategies of businesses 
and industries in answer to question 5. 
Research predominantly focuses on what is best for businesses and how they can manipulate the 
environment for economic benefits. In the context of climate change, it is important to expand this 
focus to study what is best for the environment. Question 6 is designed to achieve this objective of 
understanding the adequacy or inadequacy of identified business responses to address climate 
change. Some of the key themes critically examined to answer question 6 include the ability of 
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businesses to steer global efforts in reducing emissions; the changes needed in the big picture; the 
players in the big picture who can drive the required changes; and implications for future carbon 
legislation in Australia.  Question 7 brings together the findings from questions 1 to 6 to understand 
holistically how businesses select their strategies in response to climate change.  
1.4 Contributions 
This research makes several contributions to theory and practice. In this introductory chapter, the 
main contributions are briefly summarised below and further explicated in Chapter 9. The conceptual 
contributions to theory are related to the IDEAS strategy selection process model developed in this 
research. This model assists in understanding how businesses choose their strategies when faced with 
complexities in the business environment in the context of climate change. It is contended that the 
model has a wide applicability to study business responses in varied contexts when faced with 
uncertainties and complexities in the business environment. 
The empirical contributions to theory made by this research relate to the findings regarding the 
corporate strategies of Australian businesses from the high emission industries in response to climate 
change. This research advances the limited scholarship on the responses of Australian high emitting 
businesses from the coal, oil and gas, electricity, metals and minerals and chemicals industries.  The 
empirical contributions to B&CC scholarship include the advancement of knowledge regarding 1) the 
complex webs of causation related to the detracting and reinforcing forces emanating from the 
business environment impacting on business responses to climate change, 2) the identification of the 
four paths of strategy selection traversed by businesses, namely the paths of strategic resistance, 
strategic response, strategic choice and strategic opportunism, as businesses navigate between 
seeking stability at one extreme and seeking instability at the other. These varied paths lead to the 
identified types of strategies namely, inactive (not evident in this research), resistive, reactive, 
adaptive, proactive, cooperative, pre-emptive and innovative strategies, 3) the similarities and 
differences between the responses of the Australian high emission businesses studied from the five 
industries of coal, oil and gas, electricity, metals and minerals and chemicals, within the same industry 
and across the five industries and 4) the pathways for businesses when the win-win opportunities 
facilitating beneficial outcomes for both businesses and the environment are not available anymore, 
by studying the big picture.  
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The contributions to policy and practice are related to manipulating the future towards a carbon 
neutral path, inadequacy of the invisible hand of the market and future policy formulation. These 
insights can assist business and regulatory authorities to design future pathways to assist businesses 
to substantially reduce their emissions. 
1.5 Key Terms 
Two common terms ‘corporate strategy’ and ‘business environment’ are repeatedly used in this 
research. Though used very frequently in management literature, these terms are subject to multiple 
interpretations. For clarity, they are defined in the context of this research.   
Corporate strategy here refers to how businesses self-organise both at the level of the entire 
enterprise and at the level of the businesses within the portfolio. The self-organisation of businesses 
is in response to the impact of internal business characteristics and the complexities in the external 
business environment. Business and corporate strategies are differentiated in the field of strategic 
management (Hubbard, Rice & Beamish 2008). Business strategy refers to how one business, within a 
portfolio of businesses in a diverse organisation, creates a position of sustainable competitive 
advantage relative to its competitors operating in the industry. Corporate strategy, while focused on 
the entire enterprise, also needs to incorporate business level strategy. In this research, corporate 
strategy refers to strategies at both the enterprise level and the business levels within the portfolio to 
achieve the goals of the organisation. Corporate strategy includes the identification and management 
of external uncertainty while capturing internal synergies (Raynor 2007).  In this research, a two-fold 
view of corporate strategy was adopted in relation to how businesses respond to the perceived 
impacts of climate change, comprising an external focus on the business environment, and an internal 
focus, to ensure business divisions operate at maximum efficiencies and profitability.  
Business environment here includes both the internal business environment and the external 
environment within which the businesses operate. The internal business environment relevant to this 
research is characterised by the climate-related identities adopted by the businesses, the attitudes 
and beliefs of senior managers evidenced, the leadership directions, and the climate change 
capabilities present in the business. The external business environment is interpreted in this research 
as the business, political, legal, economic, social, environment and technology systems within which 
businesses operate. Each system includes a set of formal and informal institutional arrangements and 
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actors such as organisations, associations, interest groups and individuals. Every agent in every system 
represents distinct interests, goals and values, bringing different types of resources (economic, 
political, legal or social) to each exchange. This serves to make the nature of the negotiating and 
bargaining processes between agents in the different systems fundamentally different from each 
other.  
1.6 Theoretical Framework 
Strategy formulation has been the subject of several management studies. Traditional strategy 
theories assume causal relationships between actions and outcomes, and between problems and 
solutions (Clegg, Carter & Kornberger 2004; Stacey & Mowles 2016). This suggests future 
developments can be anticipated and extracted using analysis of past data and intuition regarding the 
unfolding future (Stacey 1995); it also ignores continual change, generating a gap between definable 
goals and an unclear future. 
Strategy research requires different approaches, to break from prevailing paradigms to accommodate 
the dynamic ways in which organisations can evolve (Whittington, Pettigrew & Thomas 2002; Prahlad 
and Hamel 1994; Laasonen, Fougère & Kourula 2012). Strategic management needs organisational 
processes that can appropriately respond to complex, dynamic environments and the associated 
uncertainties. Scholars have suggested a need to consider an unknown future when developing 
strategy (Banerjee 2001; Chakravarthy & Doz 1992; Clegg, Carter & Kornberger 2004; Hoffman & 
Georg 2012; McGuinness & Morgan 2000; Mintzberg 1977; Moussetis 2011; Sanchez 1997; Smith 
2005; Volberda 2004). 
Stacey (1995) suggested that complexity theory can combine different views into a holistic approach 
when developing strategy. Complexity theory has increasingly been used to study organisations that 
face uncertain futures in the current business environments (Boyatzis 2006; Burnes 2005; Caldart & 
Ricart 2004; Cunha & Cunha 2006; Frenken 2006; Houchin & MacLean 2005; Kuhn 2009; Levy & 
Lichtenstein 2012; Mason 2007; Tafoya 2010; Stacey 1995). Complexity theory aims to discover the 
multiple facets of complex systems and disentangle the threads that shape complexity. Lissack (1999, 
p. 112) described complexity theory as a discipline that ‘has self-organised to examine the question of 
how coherent and purposive wholes’ result from a network of connections. In simpler terms, 
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complexity theory clarifies how order can emerge within systems that constantly transform (Burnes 
2005).  
In the context of climate change, businesses operate in uncertain environments comprised of many 
agents (Wittneben et al. 2012). Systems constantly transform, and businesses have limited experience 
to inform future directions (Rueda-Manzanares, Aragon-Correa & Sharma 2008). To understand how 
businesses responded to climate change within a complex and uncertain environment, the complexity 
theory concepts – initial conditions, dynamism, emergence, attractors, and self-organisation (IDEAS) 
– were used. The concepts help to connect macro dynamics with micro, business strategies. Chapter 
4 discusses the use of complexity theory to study strategy.  
1.7 Research Design 
Qualitative research which involves an interpretive, naturalistic approach to understand the world 
was used to achieve the aim of this research. The exploratory nature of this research wherein the key 
findings provide lessons about corporate strategies in response to climate change lends itself to a 
qualitative enquiry. Businesses are conceptualised here as social phenomena, as they are constituted 
by and influenced by humans (Matthews & Ross 2010). This research used social constructivist 
principles whereby the reality is framed by the window through which one views the world; this does 
not preclude the existence of other realities. This leads to an interpretative approach to analyse the 
data.  
Data included interviews with representatives of the businesses from the high emission industries as 
well as the artefacts from the businesses they represented. Thematic analysis using NVivo helped to 
construct codes for the data analysis. Data analysis was conducted in four steps which included 
environmental analysis using a combination of deductive and inductive analyses, business response 
analysis using inductive logic, comparative analysis to reveal the similarities and differences in the 
strategies of the businesses and critical analysis to look for pathways beyond businesses. The findings 
from the analysis are presented in Chapter 7 (parts 1 to 4), the IDEAS strategy selection process model 
developed in 8 and discussed in Chapter 9. 
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1.8 Thesis Road Map 
This thesis is presented in ten chapters.  
Chapter 1 introduced the research, outlined the background on climate change, the aim and 
objectives of the research, delineated the research questions, presented an overview of the 
contributions made by this research to theory and to practice, defined the key terms, justified this 
research, introduced complexity thinking in the choice of the theoretical framework, and set out the 
research design.  
Chapter 2 presents a background of global developments in climate change along with the 
corresponding developments in Australia. The chapter explores the framing of climate change as an 
issue related to corporate social responsibility, environmental management or sustainability or as an 
independent issue. It also discusses four key debates concerning climate change. 
Chapter 3 reviews literature from the fields of Business and the natural environment (B&NE) and 
Business and climate change (B&CC) to identify the research gaps which this research seeks to fill.  
Chapter 4 considers the complexities involved in strategy, introduces complexity theory for the study 
of the big picture and discusses the use of complexity theory in management studies. The chapter 
concludes with an overview of complexity theory applications in the study of climate change. 
Chapter 5 develops the IDEAS (initial conditions, dynamism, emergence, attractors, and self-
organisation) theoretical framework utilising complexity concepts, which is used in this research to 
analyse the data. 
Chapter 6 discusses the research design including social constructivism principles, the sampling and 
recruitment methods, data collection and analysis. It also discusses the credibility factors for 
qualitative research and ethical considerations which are used in this research. 
Chapter 7 presents the findings of this research in four distinct parts and is structured to address the 
research questions 1 to 4, 6 and 7. The data is deductively analysed to understand the state of the 
internal and external business environments and inductively analysed to identify the attractor forces 
and the self-organised responses of the businesses leading to the identification of four strategy 
selection processes. A comparative analysis of the responses of the businesses and industries and a 
critical analysis of business responses to climate change are also presented here. 
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Chapter 8 presents the IDEAS strategy selection process model developed to answer research 
question 5. The model delineates the relationships of the identified forces of attraction which impact 
on business responses to (1) the perceived needs of the businesses in relation to their search for 
stability / instability (2) the elements in the internal and external environments from which they 
emanate and (3) the self-organised responses of businesses to climate change. 
Chapter 9 details the contributions to theoretical knowledge and to policy and practice emerging from 
the analysis. The limitations of this research with recommendations for future research on the topic 
under investigation are detailed. The chapter provides a conclusion to the entire thesis.  
1.9 Summary  
Chapter 1 introduced the key aspects of the research. The context for the research enquiry was 
established with an overview of climate change and its effects on the business environment. This 
chapter justified this research and delineated the research aim and research questions which shape 
this thesis.  It defined the key terms ‘corporate strategy’ and ‘business environment’ as used in this 
research.  The choice of complexity theory concepts as the theoretical framework was explained 
followed by an introduction to the research design which is qualitative and utilises social constructivist 
principles.  The chapter also highlighted how the research contributes to theory and to practice. The 
chapter concluded with a road map of the thesis. Chapter 2 presents a background of climate change 
events at the global and national levels, discusses the framing of climate change by businesses, and 
reviews views on four key debates concerning climate change. 
  
15 
 
CHAPTER 2 BACKGROUND OF CLIMATE CHANGE IN 
THE BUSINESS ENVIRONMENT 
Chapter 1 established the context of the research by defining core concepts, clarifying the research 
aim and research questions, and introduced the theoretical framework and the research design. 
Chapter 2 presents the background for this research on business responses to climate change. The 
phenomenon of climate change and its impacts are explored at the outset to understand the need to 
reduce emissions. This chapter also summarises developments in the political and regulatory 
environments internationally and in Australia to clarify the context within which businesses operate. 
It reviews the importance of climate change to organisations by examining the evolution of climate 
change as an organisational issue. It discusses four major debates concerning climate change, namely, 
the legitimacy of the science of climate change; the responsibility for causing emissions; the 
responsibility for mitigating emissions; and the efforts required to reduce emissions.   
The chapter is structured as follows: 
Section 2.1 discusses the global developments related to climate change to set the background for 
this research in the international context. 
Section 2.2 investigates the developments in the Australian political context in relation to climate 
change. 
Section 2.3 traces the development of climate change as an independent issue for businesses 
emerging from the earlier treatment as corporate social responsibility, an environmental 
management issue and subsequently as part of the sustainability paradigm for businesses. 
Section 2.4 reviews four key debates concerning climate change namely the legitimacy of the science 
of climate change, the responsibility for causing and for mitigating GHG emissions and lastly, the 
efforts required to mitigate GHG emissions. 
Section 2.5 summarises the chapter. 
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2.1 Global Developments Related to Climate Change  
The Intergovernmental Panel on Climate Change (IPCC) was established in 1988 by the World 
Meteorological Organization and the United Nations Environment Programme (UNEP) and is the 
United Nations body for assessing the science related to climate change. The IPCC was a response to 
increased demand for action by scientists and climatologists who perceived threats of global warming 
due to increased carbon dioxide in the atmosphere. Its role is to present the scientific basis of climate 
change, assess its impacts and future risks, and suggest adaptation and mitigation strategies. To this 
end, IPCC prepares assessment reports, written by leading scientists, who voluntarily contribute their 
time and expertise. The IPCC does not conduct its own research. Since 1988, the IPCC has had five 
assessment cycles and delivered five comprehensive and scientific assessment reports (AR) in 1990, 
1995, 2001, 2007 and 2013/14 (IPCC 2007, 2018). The IPCC AR5 released in 2013/14 reaffirms the 
warming of the climate system with a high level of confidence based on reliable data for the period 
1950 onwards and paleoclimate reconstructions for millions of years.  
Warming of the climate system is unequivocal, and since the 1950s, many 
of the observed changes are unprecedented over decades to millennia. 
The atmosphere and ocean have warmed, the amounts of snow and ice 
have diminished, sea level has risen, and the concentrations of 
greenhouse gases have increased (IPCC 2013, p. 4). 
The United Nations Conference on Environment and Development held in Rio de Janeiro in 1992 
adopted the Framework Convention on Climate Change (UNFCCC 2016). This move was considered 
instrumental to legitimise the science of climate change and establish the significance of climate 
change as a global issue affecting all aspects of life (Kolk 2008a). The UNFCCC has facilitated a series 
of Conferences of the Parties (COP) to further global responses to climate change among the member 
nations beginning with the first COP in Berlin in 1995. The Kyoto protocol, an international agreement 
that established binding targets for industrialised countries to reduce their GHG emissions before 
2012, was adopted at the third COP held in Kyoto, Japan in 1997. COP members convene yearly to 
review and delineate steps to implement the decisions made at the convention (UNFCCC 2016). At 
COP 21 in Paris, a landmark agreement to combat climate change was reached for the first time 
wherein all members agreed to combat climate change through nationally determined targets. The 
Paris agreement came into operation in November 2016 with the required number of ratifications. 
The most recent COP held in Bonn, Germany, in November 2017 was the 23rd. One of the key tasks for 
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the COP is to review emission inventories submitted by all members and assess the effects of the 
measures taken by member nations in achieving global emission reduction targets. A major setback 
for the progress made in the international arena came in June 2017 when President Donald Trump 
announced the withdrawal of USA from the Paris agreement (Talberg, Hui & Loynes 2016) (see 
Appendix 2). 
Australia ratified the 1997 Kyoto protocol only in 2007, while the United States never ratified the 
treaty which expired in 2012 (UNFCCC 2013).  The Kyoto protocol was a significant turning point in the 
recognition of issues related to human-induced global warming and climate change as major global 
issues. Before the Kyoto protocol, corporate attitudes towards human-induced global warming heavily 
leaned towards scepticism about climate change science with consequent attempts to block 
regulations and lobby regulatory agencies (Kolk 2008a). This initial scepticism has been reported to 
have shifted to general acceptance that global efforts are required to reduce carbon dioxide emissions 
(Wittneben, B et al. 2012). The 23 COPs spearheaded by UNFCCC have seen progress in committing 
member nations to emission reduction targets. However, this acceptance has not been translated into 
binding agreements between nations for the reduction of emissions (UNFCCC 2016).   
Seminal works in the field have established the impact and importance of climate change as an issue 
pervading the social and economic aspects of life. The Stern review, a milestone treatise on climate 
change, was commissioned by the UK government in 2005 to review climate change to understand 
national and global impacts from an economics perspective (Stern 2006). The review positions climate 
change as a serious threat to human welfare that requires urgent global action.  It warns that climate 
change can cause major economic and social disruption on a scale similar to the world wars and the 
great depression (Baker et al. 2008). The Stern review which has had a significant impact on global 
understanding of the economic impacts of climate change, claims that the cost of reducing emissions 
to limit changes in global warming will be much less (limited to one percent of global GDP each year) 
than the costs associated with uncontrolled changes in climate (between 5 percent and 20 percent of 
global GDP each year) (Baker et al. 2008). Increased societal awareness of climate change was largely 
facilitated by Al Gore’s 2006 film documentary, An Inconvenient truth,11 (Gore 2006) which 
                                                          
11An Inconvenient truth – ‘Director Davis Guggenheim eloquently weaves the science of global warming with former US Vice 
President Al Gore’s personal history and lifelong commitment to reversing the effects of global climate change in the most 
talked-about documentary of the year. An audience and critical favorite, An Inconvenient Truth makes the compelling case 
that global warming is real, man-made, and its effects will be cataclysmic if we don’t act now. Gore presents a wide array of 
facts and information in a thoughtful and compelling way: often humorous, frequently emotional, and always fascinating. In 
the end, An Inconvenient Truth accomplishes what all great films should: it leaves the viewer shaken, involved and inspired’. 
Source: https://www.algore.com/library/an-inconvenient-truth 
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endeavours to establish the reality of global warming and impress upon the audience the need to act 
now to save the planet. 
Major climate change associated disturbances predicted for the future as mentioned in the IPCC 
(2007) report included increases in flooding, drought, wildfire and insects. The report also stated that 
with global average temperature rises of 1.5 to 2.5 degrees centigrade, there will be an increased risk 
of extinction of approximately 20 to 30 percent of plant and animal species and that there will be 
major changes to the structures and functions of the ecosystem. These changes are predicted to pose 
negative consequences for bio-diversity and the goods and services dependent on the eco-system 
such as food and water supply. This in turn will result in decrease in the productivity of crops and 
increase in malnutrition, hunger, disease and deaths. The report envisaged that the rise of the sea 
level will affect coastal areas and small islands. Although climate change is expected to bring a few 
benefits to some countries in temperate areas such as fewer deaths from cold exposure, overall the 
negative effects of rising temperatures are predicted to outweigh any benefits (IPCC 2007).  
With further scientific evidence, the IPCC AR5 lists the key risks that span sectors and regions, adding 
that many of them constitute particular challenges for the least developed countries and vulnerable 
communities, given their limited ability to cope. Low-lying coastal zones, small island developing states 
and other small islands face the risk of death, injury, ill-health, or disrupted livelihoods due to climate 
related factors such as storm surges, coastal flooding, and sea level rise. All urban population face the 
risk of severe ill-health and disrupted livelihoods due to inland flooding in some regions (IPCC 2014). 
Unfortunately, as stated earlier, these risks are not immediate and are predicted to take shape 
sometime in the future generating an apathy for action to reduce emissions. Short term gains preclude 
long term losses. In this scenario where the world is faced with the ‘super wicked problem’ of climate 
change, it is important to assess the attitudes and beliefs of key decision makers in the high emission 
businesses in Australia and to understand the associated influence on their climate change strategies. 
2.2 Developments in Australia in Relation to Climate Change  
This section reviews Australian political developments in relation to climate change. Australia ratified 
the Kyoto protocol in 2007. Prior to 2007, Australian efforts included the setting up of the National 
Greenhouse Response Strategy (NGRS) in 1992, introducing the Greenhouse 21C plan in 1995 and 
establishing the Australian Greenhouse office (AGO) in 1998 (Talberg, Hui & Loynes 2016) (see 
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Appendix 2). In 2008, following the ratification of the Kyoto protocol, the Australian Government, 
reacting to the global developments in response to climate change, commissioned the Garnaut climate 
change review (updated in 2011), to examine the impacts of climate change on the Australian 
economy. The review also included recommendations for medium to long-term policies and policy 
frameworks to improve Australia’s prospects for prosperity which can be sustained (Garnaut 2011a, 
2011b). The Garnaut climate change review 2011 (Update Paper 3), which examined global emission 
trends in the absence of effective mitigation, envisioned a strong growth in Australia’s economy. This 
growth in economy is foreseen to be reflected by a stronger growth in energy demand and 
consequently in greenhouse gas emissions (Garnaut 2011a) (see Appendix 3). 
Australia’s commitment under the Cancun agreement in 2010 to reduce its greenhouse gas emissions 
compared with 2000 levels by 25 percent by 2020 was made on the condition that the world would 
agree to stabilise levels of GHGs in the atmosphere (Department of Climate Change 2012). This 
assumed that other major developing economies would commit to substantially restrain their 
emissions and that other advanced economies would assume commitments comparable to those of 
Australia. The Australian political scene in recent years has seen many changes with several 
governments taking charge for short periods. The frequent leadership changes have been reflected in 
the introduction and subsequent repeal of several climate change related policies (see Appendix 2). 
The Carbon Pollution Reduction Scheme (CPRS) introduced in 2010, the Clean Energy Future (CEF) plan 
introduced in 2011, the Carbon Farming Initiative have all seen premature deaths (Department of 
Climate Change, IaI 2012). The carbon tax was introduced in July 2012 with the intention of moving to 
an emission trading scheme by 2015. In November 2013, a change in Government saw the repeal of 
the Clean Energy legislation and the carbon tax. A review of Australian climate change policies 
commenced in February 2017 with the release of a discussion paper and call for public submissions 
and is underway. The review is being led by the Department of the Environment and Energy, working 
with other relevant departments (Department of the Environment and Energy 2017) and is envisaged 
to have a strong bearing on future climate policies in Australia. 
Australian political stances in relation to climate change have been heavily impacted by economic 
considerations. Australia’s high per capita emissions result from the high emissions intensity of energy 
use which is mainly due to the reliance on coal for electricity. Garnaut (2011a) prophesied that coal 
production is expected to continue to be the main resource for domestic electricity generation and 
essential for Australia’s economic development. A recent independent report commissioned by the 
Australian government (Department of the Environment and Energy 2017) however, develops a 
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blueprint for a sustained transition to a low emissions future without compromising energy security 
for Australia. A three-year timeline has been proposed for the transition which includes the time 
required for strengthening the reliability of the renewable energy market.  
A key answer to meet the necessary transitions, termed ‘climate innovation’ by Mikler and Harrison 
(2013, p. 414), includes innovation in technology. With customers demanding lower prices and 
corporations focused on their financial returns, the onus falls on the government to invest in the 
development and diffusion of climate related technology. The government has the freedom and the 
capacity to invest in the development and diffusion of a range of climate change technologies to pave 
the way to a low carbon regime. Technological advances in response to climate change in Australia, 
have however been largely affected by the tumultuous policy regime in the country. 
Australian politics have been in a state of upheaval since 2010 and the country has seen the 
government control pass through the hands of five prime ministers (see Appendix 2) with climate 
change at the centre of the controversies. The key terms of debate in the political scene emerged 
between emissions management and national economic risks with no major political party receiving 
broad based support for their climate policies (Pearse 2017). The political and legislative 
developments in Australia in the context of climate change echo the findings of Lazarus (2010) who 
highlights the issues the world faces in handling the super wicked problem of climate change. 
According to him, restraining the present is needed to liberate the future. But restraining the present 
translates to short term costs which inevitably meet with resistance from powerful players in the 
political and economic arenas. The success of environmental laws will depend on strategies which 
make it hard for future powers to undo legislation; on the ability of the legislation to simultaneously 
exhibit certainty to withstand pressures over the long-term while being flexible to adapt to the 
uncertain and changing conditions.   
Recording the scepticism trail in Australia, Dunlap and McCright, AM (2011) write about the heavy 
involvement of the US denial machine in promoting scepticism in Australia and finding a valuable ally 
in the Howard government to oppose the Kyoto protocol. The Australian environment foundation and 
the Australian Climate science coalition heavily funded by mining interests were set up to actively 
promote climate change denial.  In parallel, social movements supporting climate change science and 
demanding action were seen in the explosion of environmental non-governmental organisations 
(ENGOs) in the mid-2000s, with more than one hundred climate action groups (CAGs) formed by 2008 
(Pearse 2016). However, Pearse reports the admission of activists that climate action has moved 
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through several phases including decreased importance compared to other issues such as health, 
water, dust and farmland with the lament that with climate change ‘you don’t know when you’ve won 
and when you have lost’ (p. 1084).  The main focus for NGOs was in the realms of public education, 
research and translating abstract climate science into political objectives. Coal and gas campaigning 
which emerged in Australia after 2010 were a departure from general climate action campaigns 
motivated by social and ecological concerns of local residents against proposed gas developments. 
Sections 2.1 and 2.2 provided an overview of climate change as a growing issue both at the global and 
at Australian levels. While Australian leaders continue to negotiate without enduring success the ways 
to address climate change, and society still dormant in the issue of climate change, it is valuable to 
understand the implications on high emission businesses and the ways in which they respond in these 
uncertain conditions to climate change. In the context of this study, the importance of this overview 
is twofold. First, it demonstrates the criticality of climate change and the urgency for responses to 
address it. Second, it illustrates the dynamic nature of the political, regulatory and social environments 
– both nationally and internationally – which shape businesses and their responses to climate change. 
2.3 Climate Change as a Key Issue for Businesses 
Climate change has increasingly become the subject of literature related to businesses with several 
scholars seeking to analyse the impacts of climate change and to propose solutions. Emergence of 
management literature focussed on climate change issues is positively linked to the global regulatory 
environment and to the lead up to and post Kyoto regimes (Kolk 2008a). Corporate social 
responsibility, environmental management and sustainability are recognised as the precursors to this 
movement and the following sections describe briefly the main characteristics of these three 
movements, which have in current times, evolved to include specific actions in response to climate 
change. 
Despite early warnings from several scholars such as Harman (1976) regarding the protection of the 
ecosystems, reiterated much later by the IPCC reports capitalist societies are seen to ‘generate an 
insatiable appetite for natural resources’ (Beck 2010, p. 256), viewing nature ‘as a limitless source of 
natural resources and a bottomless sink to absorb waste’ (Haigh & Hoffman 2014, p. 230). Banerjee 
(2001a, p. 490) noted that capitalist societies represent the ‘dominant social paradigm of limitless 
growth and inﬁnite natural resources’. Only in the last few decades, societies have generally realised 
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that natural resources are not limitless and that the world’s limitless economic and population growth 
will become ‘constrained by the lack of natural resources and the inability of the oceans and air to 
absorb our waste’ (Levy & Lichtenstein 2012, p. 595). The classic management article by Rogers (1972), 
indicated that in addition to the established responsibilities of businesses to investors, employees and 
customers, businesses are also responsible to society in general. A framework for businesses to ‘set 
right the wrongs’ that their business related activities had contributed to in both the social and 
environmental contexts, came into existence as early as the 1950s under the name of Corporate Social 
Responsibility (CSR) (Banerjee 2007). The CSR paradigm pressured businesses to demonstrate greater 
responsibility, transparency and accountability (Duarte 2015; Levy & Kaplan 2008) in relation to the 
ethical, social and environmental aspects of their business (Kolk & Pinkse 2010).  
There has been significant development both in the increased expectations society places on 
businesses and in the attitudes of businesses in accepting the importance of their responsibility 
towards society as a strategic way to grow their businesses (Banerjee 2007). CSR, in current times, is 
generally expected as a norm, and failure of businesses to act accordingly may lead to repercussions 
such as loss of reputation and loss of clientele. Responding to CSR criticism that preoccupation with 
social responsibility would detract businesses from their primary goals of making money for investors 
and providing jobs, Rogers (1972, p. 77) stated that ‘business can only do its primary job of providing 
jobs and making profits by being socially responsible’. CSR though used initially to incorporate 
concerns over the natural environment, according to Hoffman and Georg (2012) was seen to 
predominantly represent social and philanthropic aspects of business practices. 
Environmental Management (EM) in the realm of social responsibility developed in the 1960s and 
1970s with a focus on reduction of pollution and waste generated by organisations (Banerjee 2001a). 
Hoffman and Georg (2012) traced the three waves in the development of environmental management 
as businesses responded to regulatory imperatives in the 1960s and 1970s, followed by a recognition 
of the strategic importance of incorporating environmentalism in the 1980s and 1990s, and moving 
further into the realm of sustainability towards the end of the last century. Harman (1976, p.7) 
predicted that environmental protection and energy conservation would be at variance with business 
growth and would be associated with loss of jobs and unemployment and consequently resulting in 
‘vacillation or paralysis’ in the system. This prediction however has not entirely materialised (Levy 
1997b). Organisations which embraced EM are viewed as striving to develop and implement 
management practices that address environmental goals and to ensure that EM efforts are in 
alignment with and also furthered private corporate interests. Efforts of organisations in this stage of 
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EM included use of Life Cycle Analysis12 (LCA) and Total Quality Environmental management13 (TQEM) 
to improve environmental performance (Banerjee 2001b) by assessing the total costs involved and 
the impact of processes on the environment. This phase also saw organisations appointing managers 
dedicated to environmental issues, performing environmental audits and collecting performance data 
(Levy 1997b).  
Businesses, under the pretext of engaging in social and environmental actions have been reported to 
engage in measures aimed to impress, deceive or repair damaged reputations in response to pressures 
from stakeholders such as customers, investors and activist groups. These efforts have been termed 
corporate ‘greenwashing14’ (Laufer 2003, p. 253) and have been reported to be facilitated by the 
absence of external monitoring and verification. Organisations have been accused of ‘pandering to 
public opinion without fundamentally changing strategies’ (Kolk & Levy 2001, p. 506). Bowen (2014) 
summarises greenwashing as deliberate information disclosure decisions initiated by corporations 
which are beneficial to the businesses but detrimental to society. Although EM was initially seen as a 
political strategy rather than genuine concern for environmental sustainability, further examination 
down the years revealed that EM was beginning to be more than mere ‘greenwashing’ masking 
business as usual (Levy 1997a). The decline of greenwashing can be linked to the increased levels of 
direct and diffused monitoring of corporate environmental issues along with the rise of the social 
media and the availability of new technology which enables every person to become a watchdog on 
corporate activity (Bowen 2014). Subsequent to this stage is the emergence of ‘corporate 
environmentalism’ which according to Banerjee (2001b page 502) is linked to ‘increasing government 
regulation, rising levels of public concern, increasing levels of environmental liability and risk, and the 
need for competitive advantage through cost savings or niche-marketing’. Bowen (2014, p. 41) 
introduces the term ‘symbolic corporate environmentalism’ to refer to any green solutions 
implemented by a firm, making changes to their practices, processes or strategies beyond those 
                                                          
12 Life cycle analysis - A systematic set of procedures for compiling and examining the inputs and outputs of materials and 
energy and the associated environmental impacts directly attributable to the functioning of a product or service system 
throughout its life cycle. 
13 Total Quality Environmental management - Application of quality management principles to those aspects of 
manufacturing practices and processes that affect the quality of environment.  
14 Greenwashing - a strategy that companies adopt to engage in symbolic communications of environmental issues without 
substantially addressing them in actions (Laufer, 2003)  
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required by law, moving away from mere greenwashing which focused on unsubstantiated 
communicative practices. 
The concept of Sustainability15 focusing on social, environmental and economic factors was made 
prominent with the publication of the Brundtland Commission report in 1987 by the United Nation’s 
World commission on Environment and Development (The Brundtland Commission 1987). The ‘Triple 
bottom line (triple P)16 approach to evaluating organisations accounts for People (social), and Planet 
(environmental), along with Profit (economic) factors (Kolk & Pinkse 2010). Sustainable development 
is considered as one of the most successful concepts ‘helping to shape international agenda and the 
international community’s attitude towards economic, social and environmental development’ 
(UNECE n.d.). However, as Davidson (2010, p. 1136) claimed, sustainability thinking may be 
inadequate in the context of climate change as sustainability refers to a state of ‘indefinite equilibrium’ 
within the limits of the absorptive capacities of the ecological system. In her opinion, study of the 
absence of sustainability would be more useful to understand climate change wherein the likelihood 
of the ecological system to return to its previous state is precluded by a transforming ecosystem. 
The emergence of literature specific to climate change issues related to management is linked to the 
emergence of the global regulatory environment and to the establishment and implementation of the 
Kyoto protocol (Kolk 2008a). Effects of widespread awareness and concern about climate change have 
filtered through to impact on corporate strategies and operational processes of businesses. 
Management of climate change, according to Kolk (2008a), emerged as an independent field of 
research since the 1990’s from the earlier emphasis on ‘Environment’ as a whole and on 
‘Sustainability’ in a broader sense. The effects of climate change have become the subject of analyses 
for several academicians in the last three decades who focus on a variety of perspectives such as 
economy (Faure & Peeters 2008), strategy (Dawkins & Fraas 2011; Kolk 2008b), the natural 
environment (Haigh & Griffiths 2009), renewable energy (Levy 1997a) and global policy (Saunders, P 
& Turekian 2011). A review of literature related to business strategies in response to climate change 
is presented in Chapter 3. 
                                                          
15 Sustainability: Rio Accord definition: “Development that meets the needs of the present without compromising the ability 
of future generations to meet their own needs” (World Commission on Environment and Development, 1987, p. 43) 
16 Triple bottom line – terminology coined by John Elkington in his seminal book Cannibals with forks: the triple bottom line 
of 21st century business (1997) focusing on economic prosperity, environmental quality, and - the element which business 
has tended to overlook - social justice (Elkington 1997). 
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In this background, this research specifically examines how Australian businesses select their 
responses to the impacts of climate change. Understanding the ways in which businesses frame 
climate change concerns as CSR, EM or sustainability or specifically as climate change will provide 
insights into the treatment of climate change concerns in the businesses under study. 
2.4 Key Debates Concerning Climate Change 
Set in this context of evolving developments related to climate change, scholars have discussed four 
key debates concerning climate change which add new perspectives to the role of businesses in 
steering the world to a low carbon economy. The areas of discussion include the legitimacy of the 
science of climate change; the responsibility for causing climate change; the responsibility for 
mitigating emissions and lastly, the efforts required to mitigate emissions. Each of these points is 
discussed in the following sections. 
2.4.1 The Legitimacy of the Science of Climate Change  
The IPCC reports have been critical factors in presenting to the world, the results of externally 
researched scientific evidence with regard to climate change. GHG emissions caused by human 
activities have been authoritatively linked to disruptions in the climate system as early as 1995 by IPCC 
(Oreskes & Conway 2010). By 2007, in the Fourth Assessment report (AR4), the IPCC (IPCC 2007) 
asserted the science behind global warming as unambiguous and definite. It linked GHG emissions to 
the burning of fossil fuels since the industrial revolution (Nagel, Dietz & Broadbent 2010; Wittneben 
& Kiyar 2009) – a point reaffirmed in the Fifth Assessment report (AR5) (IPCC 2013). As expected of 
public reaction to any new scientific evidence, climate change science has also been met with a fair 
share of denial and scepticism. Scepticism can range from uncertainty to denial (Dunlap 2013). While 
those who are uncertain are open to information from different sources, those in denial are not. 
Scientific scepticism does not necessarily imply disbelief in the science of climate change but, could 
be related to the disbelief of the predicted seriousness of the consequences or disbelief of the 
predicted timelines for impacts.  
Denial of or belief in the science of climate change has emerged as a power contested debate among 
politically and economically powerful actors. According to Hoffman (2011b) scientific consensus on 
climate change is powered by the physical sciences, while social consensus follows a different agenda. 
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Social consensus involves a whole spectrum of agents ranging from political and cultural leaders, 
media and educators who exert influence on opinion. Unfortunately, as the author (Hoffman 2011b) 
stated, these agents do not assess the science of climate change based on scientific evidence. Instead 
they use their deeply held beliefs and values shaped by their political ideologies to arrive at 
conclusions of denial or belief. 
Climate change has reached the level of a ‘scientific consensus’, but is not 
yet a ‘social consensus’ — namely a view held by society as a whole that 
emerges from individual and social values about what is true and what is 
not (Hoffman 2011b, p.195). 
Dissident scientists, the media, and powerful companies with vested interests in fossil fuel production 
have promoted scepticism in the science of climate change (Antilla 2005). Consider for instance, 
ExxonMobil, which incited ‘doubt-mongering and disinformation’ by Oreskes and Conway (2010, p. 
247). As Dunlap and McCright (2011) observed, scepticism mongers capitalised on events like ‘climate 
gate17’ and minor errors in the IPCC Fourth Assessment report to undermine the credibility of the 
science of climate change and promote uncertainty. Some fossil fuel companies promote scepticism 
to: defend the existing order in modern societies and guard against changes to current patterns of 
‘global accumulation and concentration of power’ (Jacques 2006, p. 78); stimulate free markets; and 
protect industrial capitalism which has caused the anthropogenic CO2 emissions to increase on a large 
scale (Clark & York 2005). The media, including influential columnists, have abetted the ‘denial 
machine’, swaying public opinion and impeding policy development (Dunlap 2013, p. 692).  
Bebbington and Larrinaga - Gonzalez (2008) stated that major climate events around the world have 
however helped to steer social consensus in recent times from disbelief and scepticism to believers in 
the precautionary principle. According to UNESCO (2015), when human activities may lead to morally 
unacceptable harm that is scientiﬁcally plausible, serious, effectively irreversible, and inequitable to 
present or future generations, actions should be taken to avoid or diminish that harm, despite the 
high level of uncertainty. Though uncertain about the cause of climate change, the future 
consequences, and the timeline of unfolding climate related events, increasingly, society is leaning 
towards taking measures to reduce emissions. 
                                                          
17 Climategate: the scandal surrounding the University of East Anglia’s Climatic Research Unit whose researchers were 
accused of manipulating statistics on climate change to make global warming appear less of a threat (source: 
www.collinsdictionary.com) 
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In this background, it becomes crucial to assess the attitudes and beliefs of Australian business leaders 
with reference to climate change. This research studies the attitudes and beliefs of the senior 
managers in the businesses regarding the science of climate change to understand the current levels 
of disbelief and scepticism present amongst Australian business leaders. This study of attitudes and 
beliefs of senior managers help to understand the corresponding impact on shaping the efforts taken 
by the businesses to reduce emissions. 
2.4.2 Responsibility for GHG Emissions 
Capitalism (or free enterprise), the dominant economic system prevalent in most of the countries in 
the world, brings in tow many moral and social consequences (Cavanagh 2006). ‘Environmental 
destruction and ecological unsustainability’ are some of the consequences identified by (Bowles 2007 
page 71) as fallouts from global capitalism. In combination with the global expansion of the market 
fuelled by advances in technology, which is the main driver of economic growth and economic 
development, (Van Krieken et al. 2006), capitalism has unleashed a high carbon economy in the last 
century. Corporate capitalism has set the world on a path of self-destruction, while businesses pursue 
economic gains via business-as-usual approaches (Wright & Nyberg 2015). Discussing ‘environmental 
degradation’ under capitalism, (Foster 2010, p. 207) claim that it derives momentum from ‘capitalist 
accumulation’. The capitalist tendency of amassing wealth at one end results in degradation of natural 
resources, habitats and eco-systems. The goal of promoting private profits with little regard for social 
or environmental costs – ‘a freebooting relation to ecological systems’ (p. 209), cannot continue for 
long without disastrous consequences. Capitalism, focused on short-term profits and accumulation of 
wealth has no place for reinvestment of capital to maintain nature (Clark & York 2005, p. 209). A direct 
fallout of capitalism is the ever-expanding circle of consumption. Consumerism has been likened to a 
tsunami with a high potential to engulf human cultures and the earth’s ecosystems. Free market 
economics, focused on the growth of consumption, and the associated enormous growth of waste, is 
inherently destructive to the natural environment and the ecosystems on which we depend (Clark and 
York 2005, Oreskes and Conway 2010). 
Scholars such as Urry (2009) unequivocally asserted that the very nature of social life is central to the 
causes and consequences of global warming. He claimed that capitalism has transformed societies 
into centres of wasteful production and consumption with climate change as a major consequence. 
Quoting Stern (2006), Urry (2010) equated climate change to be the ‘greatest and widest-ranging 
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market failure’ (p. 96) and described the carbon dependent economy as ‘the genie that got let out of 
the bottle’ which cannot be ‘easily’ put back again into that ‘bottle’ (p. 85). The 20th century has seen 
the birth and growth of ‘high carbon path dependent systems’ which were locked into social and 
economic practices such as the use of electricity, transportation and consumption associated with 
suburban living (Urry 2010, p. 88). These practices have become exceptionally powerful and 
uncontrollable and lead to malaises in society and this can be deemed to include the new challenges 
posed by changing climates. 
Quoting statistics from the UK climate change committee, Webb (2012) claimed that individuals and 
households are deemed responsible for around half of the GHG emissions. Domestic heating and 
electricity was estimated to account for 25 percent of the total emissions while private transport 
accounted for a further 24 percent of the emissions. Fossil fuel use is seen as the second fastest 
growing source of emissions and along with the GHG emissions in the transport industry, accounted 
for 14 percent of the total emissions. Supporting this view, Urry (2010) cited sources to claim that in 
the USA, in 1800, a person would have travelled fifty metres a day while people are currently travelling 
fifty kilometres a day on average. This translates to 23 billion kilometres travelled by all the people in 
the world and will increase approximately four times to 106 billion kilometres by 2050. Huge increases 
in the speed of travel and distances covered are seen as the underlying factors which have shaped 
social practices (Urry 2010). 
This line of argument attributing the responsibility of carbon emissions to the structure of social life, 
is countered by scholars who argue that businesses, due to the nature of their operations, are the 
major sources of GHG emissions contributing to global warming (Jones & Levy 2007). Reporting of 
emissions data of a country to IPCC is indeed based on the emissions of industries located in that 
country. The attribution of emissions to current production versus historic emissions which are the 
primary drivers of climate change has been investigated by Heede (2014). Tracing anthropogenic GHG 
emissions to fossil fuel and cement producers using records from 1854 to 2010, Heede (2014) 
concluded that half of the emissions to date were produced since 1986. Although most analyses of 
carbon emission sources focussed on nation-states, Heede recommended refocusing on businesses 
responsible for the emissions – this is because nearly two-thirds of GHG emissions can be attributed 
to ninety commercial and state-owned entities.  
Fossil fuel companies have emerged as the villains in the story of climate change. They have been 
accused for responding to the threat of climate change, not as an ecological problem, but as a problem 
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for unbridled economic growth (Klein 2014). Fossil fuel companies are key players in the capitalism 
and consumerism scenarios. The debate of attributing greenhouse gas emissions to the producers or 
to the consumers however, emerges, and has been widely discussed by scholars particularly in the 
realm of carbon accounting principles. A conclusion of shared responsibility within the entire supply 
chain has been discussed (Lenzen et al. 2007). This brings the argument back full circle to the claim 
made by Urry (2011, p. 155) that ‘society’ is both the problem and the solution. Central to climate 
futures is human behaviour. 
2.4.3 Responsibility for Mitigating Greenhouse Gas Emissions 
Businesses have become the focal point in the quest to reduce emissions as they are seen to be the 
major source of emissions and also as the entities which have the capacity to provide solutions for 
mitigating emissions. Climate change issues can however only be addressed by bringing about 
extensive changes in production and consumption patterns which dominate the current economies 
(Jones & Levy 2007). From a similar perspective, Wittneben and Kiyar (2009, p. 1127) noted, ‘as long 
as our economy continues to rely so heavily on fossil fuels, any individual business effort will not be 
able to shoulder the burden of mitigating climate change’.  
The need for reorganisation of social life even to slow down climate change has been emphasised by 
Urry (2010). Reiterating this view, Wittneben et al. (2012) emphasised that climate change is not just 
an environmental problem requiring the attention of technological advances and efficient 
management. These authors claimed that it has emerged into a political debate with all sectors of 
society such as regulators, businesses, NGOs, consumers and the general public playing important 
parts. As stated by Urry (2010) and Wittneben et al. (2012), the emphasis on responses to climate 
change has been on economic measures and this, according to them, needs to shift towards 
integration with a broader sociological aspect aimed at comprehensive efforts in response to climate 
change. Efforts in this regard have been undertaken by few sectors as seen in the efforts of the UK 
Government.  They recognised the need to reduce domestic energy consumption and decarbonise the 
use of energy almost totally by 2050 which requires the cooperation of all households to achieve the 
transformation (Webb 2012). A wide-ranging transformation of social practices is seen to be required 
to combat the risks associated with climate change as seen in the following quote: 
Human practices are utterly central to this particular global risk and ... the 
only possible way of ‘mitigating’ potentially catastrophic change, apart 
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from vast and improbable geo-engineering projects, is through 
transformed human practices (Szerszynski & Urry 2010, p.3). 
Urry (2011) suggested that low carbon alternatives should not be advocated because of a fear of the 
future, but rather, as a fashionable and desirable alternative. Towards this change, he placed ‘system 
innovation’ at the core (p. 125) – that is, innovation that is not the onus of single entities, but requires 
different agents, that span geographical boundaries, to synchronise their efforts.  Innovations which 
are not only technical, but also encompass policy, practices, industry structures and infrastructure 
with society at the core. Innovation is not only the domain of large organisations but can originate 
from a variety of new players ranging from businesses, government, NGOs and even individual 
entrepreneurs. 
Reiterating the need for collective innovation in response to climate change, Newell and Paterson 
(2010) introduced ‘climate capitalism’. Climate capitalism is ‘a model which squares capitalism’s need 
for continual economic growth with substantial shifts away from carbon based industrial 
development’, the result of decarbonising the economy (p.1). The world is in its infant phase of 
decarbonisation with even the participants in the movement not clear in their methods and measures, 
with the future shrouded in uncertainty. Drivers of change towards climate capitalism, once again 
echoing Urry’s (2011) sentiments, according to Newell and Paterson (2010) include regulation, 
technology, market prices, entrepreneurial individuals and supportive corporations. 
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A variety of views regarding the efforts required to mitigate emissions are evident in the literature. 
One view considers self-regulating market mechanisms as the answer to the world’s climate change 
issue. Webb (2012) identified two main approaches for the self-regulating nature of the market to 
transition to a low carbon society. The first includes macro-economic instruments focusing on pricing 
carbon and the second relates to micro-economic techniques which encourage consumers to make 
environmentally-friendly choices.  
Emissions trading18 emerged as a macro-economic, market-based answer to carbon emissions but has 
been criticised as a mechanism which is subject to dishonest behaviour and failure to abide by 
                                                          
18 Emissions trading - An overall term to describe a plan to reduce emissions by big polluters that requires companies to buy 
and sell the right to pollu 
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sustainability targets (Wittneben and Kiyar 2009). The IPCC has attributed failed market-based efforts 
to defective policies and national circumstances (IPCC 2014b). Klein (2014) is less charitable, accusing 
free market ideology to continue to suffocate the potential for climate action. 
Our economic system and our planetary system are now at war! Or more 
accurately, our economy is at war with many forms of life on earth, 
including human life. What the climate needs to avoid collapse is a 
contraction in humanity’s use of resource; what our economic model 
demands to avoid collapse is unfettered expansion. Only one of these sets 
of rules can be changed, and it is not the laws of nature! (Klein 2014, 
p.21). 
It is indeed important to note that the emissions graphs of most developed countries and major 
corporations (as was evidenced in this research) showed substantial reductions in emissions only 
during the periods of economic collapse such as the global financial crisis (GFC) or during periods of 
depression. 
The need for micro-economic techniques to change consumer behaviour to mitigate emissions has 
been brought into focus with the UK example where individuals and households were deemed 
responsible for around half of the country’s emissions with domestic heating, electricity and private 
transport accounting for around 50 percent of total emissions. Current endeavours in producing 
societal change are seen as being ineffective as the framing of the issue is focused on the individual 
efforts to reduce personal consumption and not aimed at a collective level of society. Additionally, the 
reduction of energy demand is linked to the reduction of consumer driven economic growth. This 
causes tension between climate change policies, consumption and economic growth, necessitating 
solutions to ‘greening’ consumer choices through behaviour change techniques while maintaining 
growth in a self-regulating market (Webb 2012, p. 111). Reducing demand for energy is directly 
correlated to lowering economic growth which is driven by consumer demand. This results in direct 
contradictions between climate change policies, consumerism and growth, with governments placed 
in a controversial position needing to boost consumerism and consequently economic growth on the 
one hand, while trying to effect the reduction of carbon emissions on the other (Webb 2012). 
The inadequacy of the role played by sociologists and sociological research in relation to climate 
change has been acknowledged by researchers. The dominance of the scientific and economic angles 
while social science has been neglected in the discourse on climate change has been highlighted by 
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Urry (2010). He stated that the limited representation of a sociological angle is true even of the very 
significant Stern Review which, ‘written by an economist, does not develop analysis of how human 
practices are organized over time and space and how they might be significantly transformed. 
Changing human activities is mostly seen as a matter of modifying economic incentives for individuals 
through varying tax rates’ (p. 89). 
In direct contrast, a second school of thought proposed that change can only be effected by a top-
down approach by enforcing stringent regulations. This school recognised the importance of the role 
of climate policy in attempting to change the behaviours, attitudes and beliefs of individuals and the 
society at large towards the science and the mitigation of climate change. Public policy is shaped by 
economic forces and climate policy instruments reflect the power and the authority of actors rather 
than focusing on the efficiency of efforts to mitigate emissions (Wittneben et al. 2012). At the global 
level, Banerjee (2012a) cited the complexities involved in negotiating agreements between nearly 200 
countries as the reason behind the inadequacy of the global policy regime to provide enduring 
solutions to climate change 
In the absence of definitive legislation, business responses to climate change which were 
predominantly voluntary outside Europe, were not seen as standard across organisations and were 
considered insufficient when compared to the level of actual effort required (Levy 2008). The range 
of business responses to climate change include emission reduction processes (Kolk & Pinkse 2005), 
energy efficiency efforts (Dunn & Flavin 2002), research in carbon capturing technologies (Diesendorf 
2006; Griffiths, Haigh & Rassias 2007) and venturing into renewable energy (Hofman 2002).  Levy 
(2008) claimed that corporate responses to climate change in general, are uneven and rather 
ineffective, especially in relation to the scale of action needed and can be attributed to a GHG regime 
that is fragmented. The steps being taken by Australian businesses in response to institutional and 
market governance of climate change have also been described as ‘ad hoc and inconsistent’ (Griffiths, 
Haigh & Rassias 2007, p. 420). The high dependency of the world’s economy on fossil fuels generated 
a sympathetic view towards the inability of organisations to tackle the issue of climate change 
effectively (Wittneben & Kiyar 2009) making it unreasonable to expect individual businesses to take 
full responsibility for mitigating climate change.  
As seen in the global discourse, climate change impacts have a close relationship to societal processes 
necessitating a third approach which as Beermann (2011) stated, is the coming together of social 
changes and business efforts in addressing climate change. Studying business based approaches and 
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political efforts, Wittneben et al. (2012, p. 1439) stated ‘Economists have long recognized that 
distorted private incentives facing individual actors create collective action failures that lead to inertia 
and suboptimal outcomes’. They concluded that the climate change landscape is a ‘complex 
socioeconomic regime’ with a network of actors, with cohesion between the social practices, the 
economic structures and political processes. Klein (2014) on a positive note, claims that collective 
climate action is a massive job creator as well as a community builder and a source of hope for the 
future of the planet! 
This section presented four key debates regarding climate change as represented in literature. This 
serves to position this research in a complex context that encompasses social, political and economic 
dimensions in relation to climate change. 
2.5 Summary  
This chapter presented the developments in the global arena in relation to climate change by tracing 
the roles and events related to IPCC and UNFCCC and other significant global events, such as the 
commissioning of the Stern review. Key Australian political climate change related events were 
discussed. The first two sections provide a backdrop of the political – legal environment within which 
businesses are currently endeavouring to respond to climate change. The precursors of climate change 
namely CSR, EM and sustainability were discussed next, leading to the evolution of climate change as 
an individual cause for concern for businesses, as depicted in literature. The chapter concluded with 
an overview of four key debates concerning climate change. Climate change, which has been shown 
to have far reaching effects on all aspects of human existence, attracts studies by experts from a 
variety of fields. This research focuses on the intersection of business and climate change and the next 
chapter discusses literature related to business responses to climate change.  
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CHAPTER 3 BUSINESS, ENVIRONMENT AND CLIMATE 
CHANGE 
Chapter 2 presented the background on climate change to establish the context within which 
businesses attempt to reduce GHG emissions. This chapter reviews literature on business responses 
to climate change within the field of strategy. This review helps to identify the gaps this study fills. The 
chapter begins with on overview of key reviews in the field of business and the natural environment 
(B&NE). B&NE literature is a precursor to literature on climate change, providing a background for the 
review of articles wherein climate change is isolated from the melting pot of ‘environmental’ issues. 
Literature on business and climate change issues is here referred to as business and climate change 
(B&CC). The B&CC literature reviewed in this chapter focus on strategy related topics.  The limitations 
identified in the review assist in delineating the research gaps which this research seeks to fill. 
The chapter is set out as follows: 
Section 3.1 presents an overview of B&NE literature and discusses the classification of literature types, 
the levels of analysis present in the literature, and the theoretical perspectives used.  
Section 3.2 presents an overview of B&CC literature related to strategy highlighting the classification 
of literature types, the levels of analysis present in the literature, and the theoretical perspectives 
used.   
Section 3.3 brings together the limitations in B&NE and B&CC literature, and future directions 
recommended by research scholars. This assists in identifying the gaps which this research seeks to 
fill.  
Section 3.4 summarises the chapter. 
3.1 Business and the Natural Environment 
In the last decades of the last century continuing into the early years of the 21st century, a field of 
research focusing on the intersection of organisations and the natural environment gained 
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momentum. This field has been variably referred to as organisations and environment (O&E) (Bansal, 
Pratima & Gao 2006; Kallio & Nordberg 2006), organisation and the natural environment (ONE) 
(Banerjee 2012b), as well as business and the natural environment (B&NE) (Banerjee 2012b; Etzion 
2007; Hoffman & Georg 2012; Levy & Lichtenstein 2012). The field is referred to as B&NE in this study. 
B&NE literature is considered a forerunner to literature on businesses and climate change. Insights 
the B&NE field informed a review of literature on climate change. More specifically, this section 
presents a review on five key articles (Banerjee 2012b; Bansal, Pratima & Gao 2006; Etzion 2007; 
Hoffman & Georg 2012; Kallio & Nordberg 2006) to summarise what is known about B&NE research. 
Their findings which include the types of classification of the literature, the levels of analysis, the 
theoretical perspectives used, limitations identified, and future directions recommended for research 
are discussed in this section.  
Despite limited consensus in the five articles on what is the natural environment, the authors 
collectively indicate that it is not possible to draw boundaries around environmental issues for 
organisations. Hoffman and Georg (2012) listed a broad set of factors under the umbrella of 
environment which includes factors such as water scarcity, toxic waste, habitat destruction and 
species extinction along with climate change. Banerjee (2012b) included climate change and global 
warming along with issues such as global warming, biodiversity conservation, land rights, pollution, 
toxic waste and use of pesticides. Etzion (2007) specifically mentioned global warming. The two earlier 
reviews by Bansal and Gao (2006) and Kallio and Nordberg (2006) did not make specific mention of 
either climate change or global warming in their B&NE reviews but an examination of the articles 
reviewed reveal the inclusion of climate change. This establishes the treatment of climate change as 
part of the environment in the B&NE literature reviewed.  
Kallio and Nordberg (2006) admitted that it is not possible to define what O&E literature includes and 
what it does not. Etzion (2007) further clarified that it is not feasible to draw a line to separate 
environmental issues from other organisational issues. The term greening is frequently used in B&NE 
literature (Bansal, Pratima & Gao 2006; Kallio & Nordberg 2006). A definition of greening by Schot and 
Fischer (1993) described greening as a strong metaphor which refers in general to the methods used 
by businesses to reduce pollution and make their products appear environmentally friendly.  
Much of the B&NE literature included in the reviews emerged from the 1990s. Bansal and Gao (2006) 
reviewed articles published between 1995 and 2005; Kallio and Nordberg (2006) reviewed articles 
published between 1990 to 2003; and Etzion (2007) reviewed articles published from 1992. Although 
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Hoffman and Georg (2012) reviewed articles published from as early as 1975, they acknowledged that 
the field did not develop until the early 1990s. In his analysis of B&NE literature, Banerjee (2012, p. 
577) also mentioned ‘a minor explosion of articles dealing with corporate greening19 in management 
literature’ in the 1990s. Kallio and Nordberg (2006) stated that the absolute number of articles 
increased between 2000 and 2004, but the relative amount stayed the same as a proportion (one 
percent) of the total literature published. They also observed the commencement of three journals 
dedicated to B&NE – namely: Business Strategy and the Environment (since 1992); Greener 
Management International (since 1993); and Organization and Environment (since 1997). The field 
now includes several additions, such as the Journal of Environmental Planning and Management; 
Corporate Social Responsibility and Environmental Management; Environment; Environment and 
Planning; Global Environmental Change; Australasian Journal of Environmental Management; and 
Management of Environmental Quality: An International Journal.  
3.1.1 Classification of B&NE Literature 
B&NE literature has been classified by the reviewers based on: (1) the treatment of sustainable 
competitive advantage; (2) the normative versus descriptive orientations; and (3) empirical versus 
theoretical research focus, and these classifications are discussed in the following sections.  
3.1.1.1 Treatment of the Environment  
Referring to the ways the literature has treated environmental issues, the authors acknowledged the 
evolution of these as separate from CSR but increasingly included under sustainability (Banerjee 
2012b; Bansal, Pratima & Gao 2006; Etzion 2007; Kallio & Nordberg 2006). While some researchers 
continued to treat B&NE issues as part of CSR, most clearly distinguished the two, with B&NE referring 
to damages to the natural environment such as CO2 emissions, waste generation, water and energy 
consumption and toxic emissions, while CSR referred to philanthropic and social issues, such as child 
labour and corruption (Hoffman & Georg 2012). A change in orientation towards environmental issues 
was identified in the early 1990s largely due to the alignment of sustainable development with 
economic growth and increasing institutional pressures (Kallio & Nordberg 2006).  Environmental 
                                                          
19 Corporate greening - the process by which companies can become more environmentally responsible in their operations 
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issues were integrated into the broader framework of sustainable development, which includes social, 
environmental, and financial goals of an organisation (Banerjee, 2012; Etzion, 2007).  
Bansal and Gao (2006) classified the literature they reviewed by the way the authors treated the 
environment. They identified literature that treated the environment just as a context to research on 
organisations, those that focus on impacts on the organisation by the environment and those that 
focus on the impact of organisations on the environment. Bansal and Gao found that most of the 
B&NE articles they reviewed studied environmental outcomes as compared to environmental context 
or organisational outcomes. This claim has however been refuted by Banerjee (2012) who pointed out 
that almost all of B&NE research was functionalist and favoured organisational goals, rather than the 
environment. More specifically, much of this research investigated economic benefits and ways to 
enhance competitive advantage. Banerjee added that studies on environmental outcomes, as 
categorised by Bansal and Gao (2006), were also premised on financial and economic outcomes for 
organisations. Summarising the complexities inherent in the treatment of B&NE in literature, Hoffman 
and Georg (2012) validated both claims, stating that the B&NE field has been represented in multiple 
ways such as businesses genuinely embracing environmentalism; corporate development competing 
with environmentalism; environmentalism as a ‘greenwash’ public relations exercise for businesses; 
and finally, businesses as the solution to environmental problems.  
Most B&NE research is based on exploring ‘win-win’ outcomes implying positive outcomes for the 
environment leading to positive financial and economic outcomes for the organisation. The win-win 
outcomes however focused on the limits to which the environment could be exploited while the limits 
to growth and consumption were ignored (Banerjee 2012). Within the B&NE field, a new genre of 
literature that did not seek win-win solutions was, however, identified. This genre sought to establish 
that what businesses were doing aided in solving environmental issues with a focus on environmental 
outcomes (Bansal & Gao 2006). Kallio and Nordberg (2006, p. 451) however, challenged the win-win 
rhetoric with a pragmatic ‘is the environment actually winning’? and ‘are environmental strategies 
contributing to problem solving?’. This reported trend in literature which did not seek win-win 
solutions was also not recognised by Banerjee (2012, p. 578) who claimed that mainstream B&NE 
literature continued to be based on the win-win approach and that ‘much of this research is silent on 
explaining what happens when “good” environmental outcomes lead to “bad” ﬁnancial or economic 
outcomes, how managers and ﬁrms negotiate these trade-oﬀs, and whether “environmental 
outcomes” are sustained over a period of time’.  
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3.1.1.2 Empirical Versus Theoretical Research 
In their analysis of the O&E literature published between 1990 and 2003, Kallio and Nordberg (2006) 
highlighted the differences between empirical and theoretical research. They critiqued the former, 
citing limited integration between the theories used by the authors and their findings. Though not 
commenting on the proportion of quantitative to qualitative studies, Kallio and Nordberg (2006) 
analysed the quality of the research published, concluding that the empirical studies were of limited 
quality; seldom did they link reliable and/or valid data with theory development. Bansal and Gao 
(2006) in their study of 79 articles in the B&NE field, claimed that 71 percent of the articles they 
reviewed were empirical using both qualitative and quantitative methods with a higher percentage of 
qualitative methods in this B&NE field than in other organisational research. With reference to the 
theoretical research, Kallio and Nordberg (2006) observed correlation of theoretical research to the 
movement of research from strategic management towards organisational theory frameworks. 
3.1.1.2 Treatment of Sustainable Competitive Advantage 
B&NE literature uses the concept of sustainable competitive advantage frequently as a motivating 
factor for businesses in addressing environmental issues. Analysis of this feature reveals that B&NE 
literature uses both normative and descriptive orientations and also a combination of the two. 
Strategy-based literature related to environment was generally normative, focussing on improving 
performance and bettering competitors, implying that businesses are capable of understanding and 
managing environmental issues (Etzion 2007). Sociological literature, on the other hand, was 
predominantly descriptive, identifying influential factors and business responses. Importantly, 
economic factors are not seen as the main or only consideration for businesses. The articles that used 
both normative and descriptive angles in their analyses, led to the exploration of sustainable 
competitive advantage for businesses in the context of the natural environment.  
Creating competitive advantage through environmental performance has been studied from a variety 
of angles in B&NE literature. Differences in the environmental issues provide businesses with 
opportunities to exploit competitive advantage in multiple avenues. B&NE literature discusses ways 
to enhance competitive advantage such as cost leadership and product differentiation (Banerjee 
2012b); resource based advantages in developing inimitable green strategies (Hoffman & Georg 2012); 
abilities to choose strategies and leverage capabilities (Hoffman & Georg 2012). Competitive 
advantage has a combined inward focus of core competencies and an outward focus on resources in 
the external environment resulting in a combined ‘inside-out’ view of how businesses linked their core 
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competencies to the conditions in the external environment. This brings a third dimension of the 
environment into the picture necessitating environmental sustainability as a condition for sustained 
competitive advantage. Additionally, the presence of stringent environmental regulations was also 
seen as a catalyst for competitive advantage by proactive businesses (Hoffman & George 2012).  
3.1.2 B&NE Levels of Analysis 
B&NE literature is dominated by organisational level analysis followed by research at 
institutional/industrial level and at multi-levels (also referred to as cross-level) according to Bansal and 
Gao (2006).  Few articles focused on the paradigmatic level20 while the least research was being done 
at the individual level with only five of the articles they reviewed appearing in this category. Studies 
at organisational level variably examined the attributes of individual firms, the firm within its external 
organisational environment, and at the level of the industry (Etzion 2007). By categorising internal and 
external focused genres at the organisational level, it was observed that research regarding the 
internal characteristics of individual firms is similar to strategy literature which attempts to identify 
competitive advantages for firms in the environmental context. Organisational research focussed on 
the external environment extends to external actors, and according to Etzion (2007), the focus shifts 
to sociological issues in terms of how organisations are influenced by and how they influence the 
external entities.  
Although Banerjee (2012) did not specifically consider the different levels of research within the B&NE 
literature, his observations reflect those of Bansal and Gao (2006) and Etzion (2007). He stated that 
the dominant theme in B&NE research focuses on the strategic implications for organisations, 
including eco-efficiency and the associated economic benefits; competitive advantage; and managing 
stakeholders including regulatory authorities. Banerjee (2012) differentiated between research at the 
enterprise and corporate levels; at the competitive strategic level; and at the functional level. Hoffman 
and Georg (2012) also did not specifically consider the different levels of research in the seventy 
articles they reviewed (from a potential list of 874 articles on B&NE). However, from their focus on 
financial performance, competitive strategy, resource-based view, institutional theory, and 
                                                          
20 Environmental paradigm definition: The view that humans represent only one among many species on Earth, that human 
activities are determined by the environment as well as by social and cultural factors, and that humans are strongly 
dependent upon the environment and its resources 
(Source:http://www.oxfordreference.com/view/10.1093/oi/authority.20110803100231375). 
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stakeholder theory, it is evident that research at the organisational level dominated the articles 
reviewed.  
Discussing literature at the industry level, Etzion (2007) opined that this genre is the most relevant for 
B&NE research as industry-level considerations play a prime part in influencing regulatory authorities, 
competitors and customers. Industry level research in B&NE literature however, is only aimed at 
understanding why organisations in the same industry differed in their environmental endeavours 
with a need to compare developments between industries (Hoffman & Georg 2012). 
Discussing research at the paradigmatic level, Banerjee (2012) concurred with Bansal and Gao (2006), 
recognising the limited research, much of which is insufficient in its use of theory and research 
methods. Banerjee (2012) called for critical perspectives at the paradigmatic level to include social, 
cultural, political, and technological aspects to solve environmental issues. Of the limited literature at 
the paradigm level, Bansal and Gao (2006) noted that they served to challenge accepted norms and 
to encourage new directions in the treatment of the natural environment. 
Discussing multi-level research, which involved organisational level, industry level or individual level 
analysis, Bansal and Gao (2006) commented that though there was evidence of articles focused on 
various combinations of multiple levels, the researchers introduced analysis at the different levels, but 
failed to study their interactions. 
3.1.3  B&NE Theoretical Perspectives 
Scholars approached B&NE research from multiple fields with varied perspectives that shaped the 
theories they used. These perspectives included corporate strategy, marketing, economics, 
accounting, operations, finance, sociology, and psychology (Hoffman & Georg, 2011, Kallio & 
Nordberg, 2006). Additionally, areas of organisational research such as change, culture, human 
resource management and organisational learning and sociological fields such as environmental 
sociology and philosophy have also been used (Kallio & Nordberg 2006). This move from strategy 
orientation towards organisational theory is partly attributed to the increasing impact of institutional 
pressures as opposed to pressures to gain competitive advantage through strategy. 
Macro level theories such as political ecology and post-colonial theory were recorded by Bansal and 
Gao (2006) in addition to economics, sociology and psychology-based theories. They claimed that 
most studies used economics-based theories followed by sociology-based theories. Macro level 
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theories were less in number while psychology-based theories, they state were rare. Institutional 
analysis has been recognised as a dominant theoretical frame in the context of the natural 
environment attributed to the significant role of institutional forces in environmental issues.  
A common view emerging regarding the theoretical frames used is the inadequacy of lenses from 
existing business disciplines to capture the complexities of B&NE issues. As Kallio and Nordberg (2006, 
p.446) stated, ‘what is still clearly missing is synthetic research orientation and general models and 
theories that could be used for framing the “big picture” and the “big questions” of corporate 
greening’. This need for big picture thinking is captured in the plea for critical management studies to 
study B&NE issues by Banerjee (2012b), Hoffman and Georg (2012) and Kallio and Nordberg (2006). 
Hoffman and Georg (2012) opined that critical management research must go beyond the 
organisation as the unit of analysis and focus on trans-disciplinary perspectives. Banerjee (2012, 
p.586) added that multidisciplinary approaches are not the only requirement but what is required is 
also a ‘plurality of epistemological, ontological, theoretical, and methodological perspectives’.  
Critical management theory has not found much application in B&NE studies and is still at a conceptual 
phase. B&NE research continues to focus on the profit-making goals of businesses, while a critical 
management focus would shift the focus to the environment and question how the profits were 
created, and the social and environmental costs associated with the creation of the profit (Banerjee 
2012). Identifying the limits of ‘win-win’ approaches to environmental issues is one area where critical 
management studies research can contribute. A critical perspective of multi-level research at 
institutional, industry, organizational, and managerial levels will assist in understanding business 
responses in ‘win-lose’ situations when the limits of feasible environmental responses are reached, 
and businesses do not perceive further financial benefits in environmental responses (Banerjee 2012, 
page 583). 
With this background knowledge of the state of B&NE literature, the following section undertakes a 
review of literature specific to B&CC, focusing on the strategy related genre. 
3.2 Business and Climate Change (B&CC)  
Research on climate change emanates from a large variety of perspectives such as anthropology 
(Nuttall & Crate 2016), ecology (Hakeem, Öztürk & Faridah 2015), environmental studies (Stott 2016), 
culture studies (Crate 2011), sociology (Urry 2010), public health (Maibach, Roser-Renouf & 
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Leiserowitz 2008), politics (Paterson & Grubb 1992), political economy (Newell & Paterson 2010), 
legislation (Lazarus 2010; Mikler & Harrison 2013; Pearse 2016, 2017) and organisational studies 
(Hoffman 2005; Kolk 2008a; Levy 2001; Wittneben et al. 2012). Within the field of organisational 
studies, B&CC literature emanates from varied areas of study such as accounting (Pellegrino & Lodhia 
2012), marketing (Corner & Randall 2011), technology (de Coninck et al. 2008), economics (Stern 
2006), risk management (Kunreuther et al. 2013), ethics (Newton 2005) and strategy (Brouhle & 
Harrington 2009; Haigh 2008a; Harris & Lowe 1998; Hoffman 2005; Hoffman & Woody 2008; Jones & 
Levy 2007; Kolk & Pinkse 2004; Wallace 2009; Whiteman et al. 2011; Wright & Nyberg 2017). This 
thesis is specifically located within the field of strategy in relation to climate change, notably business 
responses to climate change. This section presents an analysis of scholarship on business responses 
to climate change which emerge in mainstream literature from the beginning of this century.  
Building on the analysis of the B&NE literature reviews presented earlier, research on business 
responses to climate change were considered to understand how literature on climate change has 
developed. Literature in this field largely commenced this century. A total of 108 articles on climate 
change and business strategy were examined; these included 45 articles published between 2000 and 
2009, and 63 published between 2010 and 2018. A few authors (as principal or as co-authors), notably 
Hoffman, Levy, Pinkse, Kolk, Nyberg, and Wright have made major contributions to this field of 
research. Data sets used by each of these researchers are found to be common for many of their works 
generating a variety of findings.  This leads one to surmise the multi-faceted nature of climate change 
issues for businesses and the corresponding complexities. For example, Kolk and Pinkse used data 
from the CDP reports to explore market responses (2004), political strategies (2005), stakeholder 
perspectives (2007) and implications for MNCs (2008). Wright and Nyberg used data generated from 
36 semi-structured interviews supported by secondary data to explore individual identities in the 
context of climate change (Wright, Nyberg & Grant 2012), legitimation strategies used by businesses 
(Nyberg & Wright 2012), how businesses choose between the social good of the environment and the 
social good of the market (Nyberg & Wright 2013) and corporate citizenship (Nyberg, Spicer & Wright 
2013). 
B&CC articles related to business strategies are being published in a range of established strategy 
journals, new environmental journals and a suite of other miscellaneous fields (see Appendix 4). The 
B&CC genre has not developed enough however, to warrant the emergence of journals dedicated to 
climate change in the business disciplines. The International Journal of Climate Change: Impacts and 
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Responses, founded in 2009, is an inter-disciplinary forum and delves into issues beyond the business 
focus. 
An analysis of the terminology used with reference to climate change revealed that the articles 
reviewed are specific about ‘climate change’ in most of the works while ‘global warming’ is 
occasionally used interchangeably with climate change. These articles do not follow the tradition of 
B&NE literature in the popular use of the term greening to refer to positive activities related to climate 
change. The term greenwashing, however is occasionally found in the context of climate change for 
want of a better alternative. In this thesis, the term ‘climate washing’ is used to refer to businesses’ 
superficial and insincere demonstration of concern for climate change, which are not matched by their 
actions. B&CC literature is dominated by terms such as energy efficiency, emissions reduction, 
emissions intensity and climate proofing.  
The following sections further review B&CC literature related to strategy under the topics: 
classification of literature types; levels of analysis; and theoretical perspectives used. 
3.2.1 Classification of B&CC Strategy Literature 
The classification types identified in B&NE literature in Section 3.1.1 were first examined in the context 
of B&CC strategy literature to determine how climate change research has progressed. These 
classification types include: (1) treatment of climate change; (2) empirical versus theoretical research 
and (3) treatment of sustainable competitive advantage 
3.2.1.1 Treatment of Climate Change 
Climate change has been linked to CSR (BÖHm, Brei & Dabhi 2015; Ciocirlan & Pettersson 2012; 
Nyberg, Spicer & Wright 2013; Sepulveda & Mendizabal 2011), while others linked it to sustainability 
(Park 2008; Svensson 2008; Whiteman et al. 2011; Wright, Nyberg & Grant 2012). CSR strategy which 
has been linked to competitive motivations, is aimed at appealing to environmentally conscious 
customers and investors, outdoing the efforts of their competitors.  From this observation, it follows 
that climate related activities at an entire industry level, will spur on competitive businesses to 
become more active in their responses (Bradford & Fraser 2008; Ciocirlan & Pettersson 2012).  
Sustainability concerns for businesses can be classified into two distinct areas – environmental 
sustainability and social sustainability with the challenge of reaching a balance between the two 
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(Hoffman & Jennings 2015). In comparison to safety practices which have become the norm of 
business management, climate change related sustainability practices have not become integral to 
business practices. Inability to tackle environmental challenges on their own, points to the role of 
industry level actions for joint action leading to shared investments and shared learning (Mazutis & 
Eckardt 2017). Exploring poor sustainability outcomes with regard to climate change, Slawinski et al. 
(2015) attribute the causes to short termism, uncertainty avoidance, focus on financial outcomes and 
regulatory uncertainty.  
B&CC literature mostly treated climate change as a research context in which market-based and 
political responses were explored (Kolk 2008). This classification still dominates, with the bulk of the 
literature belonging to the market responses category. Early literature draws insights from voluntary 
disclosure reports such as the Carbon Disclosure project (CDP). Market based response analysis has 
led to the identification a variety of strategy aspects which include strategy typologies based on the 
types of actions undertaken by the businesses (Kolk & Pinkse 2004; Park 2008); emission trading 
(Pinkse 2007); focusing on MNCs (Kolk & Pinkse 2008; Pinkse & Kolk 2007); and the CDP (Kolk, Levy & 
Pinkse 2008), to name a few. The continuing importance of market-based focus emphasises the 
importance placed on identifying business responses to climate change, while the processes used by 
businesses to choose these responses received very limited attention.   
The win-win rhetoric in climate change has been discussed in B&CC literature from a variety of 
perspectives. Wright and Nyberg (2017) recognised the win-win approach as key initial business 
responses to environmental challenges. They cited a sustainability manager who claimed to look for 
products that will have ‘a positive and powerful impact on the environment and the economy’ 
(p.1649). The win-win rhetoric seen as a direct outcome of economic rationality was not just a framing 
used by businesses; scientific experts also promoted the same (Wittneben et al. 2012). Win-win 
situations with the potential to reduce climate risks and emission related economic risks as in 
switching from fossil fuels to renewable energy sources exist. But the opposite situation where 
reduction of climate risks leads to increased economic risks and negates the win-win rhetoric also 
abound (Weinhofer & Busch 2013). For the win-win rhetoric to take root in business responses, 
financial gain is required to legitimise change (Levy, Brown & de Jong 2009). Yet, low carbon 
operations cannot always demonstrate (direct) financial gain (Bottcher & Muller 2015). Win-win 
outcomes such as carbon management, for the advanced environmental performance of a firm, 
extend beyond the need to improve economic performance to other factors such as improved image 
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and brand value, the ability to attract investors and enhanced performance perception of managers 
(Abreu, Freitas & Rebouças 2017). 
A common win-win action cited in B&CC literature is related to energy efficiencies with minimum 
investments resulting in reduction of energy consumption and related carbon taxes while more 
effective action on climate change such as major investments in technological solutions to reduce 
emissions which are long term and do not provide immediate financial gains are less favourable 
(Damert & Baumgartner 2018; Slawinski et al. 2015; Tang & Demeritt 2018). Climate policy is seen as 
a key enabler of climate related innovation removing economic barriers for businesses to engage in 
technology and renewable energy development, promoting win-win outcomes for businesses wherein 
business growth and environmental management are achieved simultaneously (Rice & Martin 2016). 
The political responses of businesses continue to be explored in recent literature. Examples of this 
genre include Levy and Rothenberg (2002), Levy and Egan (2003), (Northrop 2004); Kolk and Pinkse 
(2007a), Engau and Hoffmann (2011), Nyberg, Spicer and Wright (2013), Rice and Martin (2016). The 
continued focus on this genre which explores business actions specifically in response to the political 
arena seems to be spurred by later developments in the political regime both at global and national 
levels. Articles which combine both market based and political responses include Hoffman (2005), Kolk 
and Pinkse (2005), Hoffman (2007) and Jones and Levy (2007). 
A new genre on technological and innovative business responses to climate change has emerged. This 
genre is a promising progress in the analysis of business responses to climate change given increasing 
business efforts to innovate and develop technological solutions. The articles explored diverse topics, 
including: the cost and emissions effectiveness of proposed technologies; cooperation strategies in 
the development of technology (Wadin, Ahlgren & Bengtsson 2017); motivations for developing and 
using cleaner technology (Sangle 2011); technology related risks (Abreu, Freitas & Rebouças 2017) ; 
challenges faced in the development of technological solutions to climate change (Holzman 2009); 
and industry-specific technological solutions like geosequestration for the coal industry (Kuch 2017). 
For instance, Holzman (2009) detailed technological solutions to reduce emissions for buildings, 
transportation, industry and waste, terrestrial carbon sinks and power industries. The solutions range 
from carbon capture and storage (CCS) to electric vehicles, renewable energy, and biofuels among 
others.  
Analysing the average cost of these solutions against the potential net emission reductions, Holzman 
(2009, p.304) cautioned that tools for GHG mitigation have ‘a heroic quality, but also resembles trying 
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to wage war against a modern army with pitchforks and baseball bats’. Pinkse and Kolk (2010a) 
discussed organisational challenges, notably: the use of existing technology versus the development 
of new technology; the commercialisation of technology for niche markets versus mainstream 
markets; and cooperative versus competitive efforts in technology development. Sangle (2011) 
connected the adoption of cleaner technology to firms that perceived techno-economic benefits and 
acknowledged their technical capabilities while they did not necessarily see stakeholder pressure as 
an influencing factor. Galbreath, Charles and Oczkowski (2016) explored innovation drivers specific to 
the wine industry classifying innovations into mitigative innovations and adaptive innovations. They 
emphasised the importance of knowledge transfer at the industry level as contributing to innovations. 
Geosequestration has been touted as the solution to save the coal industry and Diesendorf (2006) and 
Kuch (2017) assessed the pros and cons of the geosequestration technology to advocate that countries 
could achieve emission reductions more efficiently and economically by adopting alternative fuel 
sources. This is reflected in the fact that besides isolated functioning models of geosequestration, the 
technology has not come into large scale use. As seen above, the burgeoning genre approaches 
technological and innovative efforts of businesses from a variety of angles and this genre has a good 
scope for growth following business efforts in the face of climate legislations. 
Direct and indirect impacts of climate change on organisations and the associated risks they face are 
the focus of several articles. Impact of climate change is often explored in literature on market-based 
responses, wherein antecedents to climate change responses are discussed. Beermann (2011) studied 
the effects of climate change on the German food industry, advocating resilient thinking and 
adaptation strategies. Similarly Winn et al. (2011, p.157) categorised organisational dimensions of 
climate change impacts, ominously predict ‘future conditions of systemic hyper turbulence’, while 
Weinhofer and Busch (2013) used insights from risk management theories to study businesses in 
electricity industry to conclude that the businesses included climate risk management in their risk 
management strategies, preparing them for climate changes and the required adaptation.  
More recent literature explore perspectives beyond the traditional market based approaches: Wright 
et al. (2013) opined that climate change is a major threat to our future requiring a shift from market 
based approaches to new ways of conceptualising the social, economic and political regimes; (Nyberg 
& Wright 2016) classified climate impacts into market, reputational, regulatory and physical risks 
focusing on the inadequacy of how businesses are currently generating constructions of the risks 
adhering to established market conventions which do not capture the complexities of climate change.  
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This genre of literature appears poised to expand rapidly as businesses are awakening to the reality 
that their efforts in ‘plucking the low hanging fruit’ (Banerjee 2012b; Hoffman & Georg 2012) with 
reductions in emissions intensity and energy efficiencies are inadequate to arrest global warming and 
the associated changes in climate. Impact of businesses activities contributing to climate change were 
not evident as primary focus of the articles reviewed though most of them mention GHG emissions, 
burning of fossil fuels, carbon footprint and refer to the scientific consensus on the contribution of 
human activities to global warming.   
3.2.1.2 Empirical Versus Theoretical Research 
Qualitative studies, particularly case studies, dominate the B&CC strategy literature. Empirical analysis 
was commonly used in articles focused on strategy (Nyberg & Wright 2012), while theoretical articles 
explore climate change at the paradigmatic level (Böhm, Misoczky & Moog 2012). A key characteristic 
determining the quality of the empirical studies is the source of information used in the research.  
Early research on climate change business strategies are predominantly based on the voluntary 
disclosure information from the CDP reports (Kolk, Levy & Pinkse 2008; Kolk & Pinkse 2004, 2005; 
Okereke 2007; Pinkse 2007; Weinhofer & Hoffmann 2010). The 2004 report, which was based on 2002 
data, included European respondents (50 percent), North American respondents (30 percent), and 
Japanese respondents (14 percent), with the remaining from the rest of the world. The findings of 
some researchers (Kolk & Pinkse 2004, 2005) have been presented as generalised strategy solutions 
for businesses and not specific to the country of origin of the data. Kolk and Pinkse (2004) concluded 
that the influence of nationality on business strategies requires research. The issues with CDP analysis 
as acknowledged by the researchers themselves include (1) respondents are not representative of the 
largest 500 multinationals; only the most pro-active answered the questionnaire (Kolk & Pinkse 2004); 
(2) results of the analysis were biased by the large percentage of European companies in the sample 
(Pinkse 2007); and most importantly, (3) the authenticity of the information disclosed voluntarily in 
the absence of external monitoring and auditing (Jones and Levy 2007). 
Other sources of data in early literature include Tyndall centre database (Okereke 2007), Ceres reports 
Climate group reports, PEW centre reports and Deloitte reports (Jones & Levy 2007), Canadian climate 
change voluntary challenge and Registry program (VCR program) (Brouhle & Harrington 2009). 
Commenting on the quality of the data mined from secondary sources, Jones and Levy (2007) stated: 
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The most striking feature of business responses to climate change as 
reflected in these reports, is their inconsistency, ambiguity, 
heterogeneity and limited scope. .....The large differences in the way the 
same firms are viewed by outside evaluators suggest a degree of 
ambiguity as well as the difficulty in measurement and comparative 
assessment (Jones & Levy 2007, p.433)  
The findings of the research presented in literature are strongly linked to the calibre of the sources 
used for analysis. While the early literature based on voluntary disclosure statistics provides insights 
into ways of analysing and categorising corporate responses to climate change, findings closer to the 
actual state of affairs have started emerging with data directly sourced from business practices.  
Recently, research has emerged using interviews and surveys with key personnel in the businesses 
(Baranchenko & Oglethorpe 2012; Bradford & Fraser 2008; Wittneben & Kiyar 2009) which offer 
insights into organisational responses beyond what they would choose to disclose in their voluntary 
disclosure reports and websites. Progress in global negotiations in climate change and the legitimacy 
of climate change science is reflected in increased responses by businesses to the direct and indirect 
impacts of climate change. This is reflected in the gradual increase in research conducted using the 
businesses as direct sources of primary information. 
3.2.1.3  Treatment of Sustainable Competitive Advantage 
Limited reference to competitive advantage is evident in B&CC research in comparison to B&NE 
literature. In the case of climate change, actions of all businesses within an industry are subject to 
similar external pressures to reduce emissions and to reduce energy consumption. This has led to 
extensive discourses on climate related strategies devoid of an emphasis on a competitive advantage 
angle.  The early literature on climate change continued the B&NE trend by listing competitive 
advantage as a motivating factor for climate change responses such as voluntary disclosures (Kolk & 
Pinkse 2008). This trend of citing competitive advantage as a key motivator for business responses to 
climate change is not as evident in subsequent research. With progress in the fields of technology, 
new products and innovation in the context of climate change, competitive advantage for businesses 
once again emerges as a motivating factor for businesses in the early adoption of technology (Nyberg 
& Wright 2016).  
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3.2.2 B&CC Levels of Analysis 
Review of the literature reveals the existence of research focus in relation to business responses to 
climate change studies at the individual, single business, multiple businesses, industry, multiple 
industry, country, multiple countries, global and at the level of the climate change paradigm. In the 
studies reviewed in this section, multi-level studies focusing on inter-level interactions are however 
limited. 
Individual level: 
Research at the individual level in B&CC literature is limited. Akter and Bennett (2011) studied web-
based survey responses from 634 households in Sydney provide insights of the attitudes of the society 
sector in response to climate change and their preferences for the proposed Carbon Pollution 
reduction scheme (CPRS). Cost emerged as a crucial factor negatively correlated to the support of the 
policy. Their study revealed that 75% of respondents believed in human induced climate change, 66% 
were concerned about climate change and the majority were ignorant of the scale of climate change. 
67% refused to pay extra to support the scheme and the majority believed that global cooperation is 
required for Australian mitigation measures to be effective. This is a very valuable contribution to 
knowledge about society’s views as a background to this research. 
Seminal works in this genre include the works of Wright and Nyberg who based their research on key 
personnel from Australian businesses. Wright and Nyberg (2012), Wright, Nyberg and Grant (2012) 
and Nyberg and Wright (2012) studied the perceptions of managers from 36 Australian organisations 
from a range of industries including resources, energy, manufacturing, transportation, finance and 
retail. They reported on the ‘subjective perceptions of the managers on this issue (climate change)’ 
(Wright, Nyberg & Grant 2012, p. 1451), which receives insufficient attention. Articles in this category 
explore how managers justify their activities (Nyberg & Wright 2012), how they compromise to settle 
disputes (Nyberg & Wright 2013), how they manage their emotionality (Wright & Nyberg 2012), how 
they develop different identities, and how different identities influence responses (Wright, Nyberg & 
Grant 2012). Although the data sourced was from many businesses from various industries and the 
authors acknowledged the influence of business or industry differences in engaging with 
environmental sustainability, the reflection of these influences on the findings of the research is not 
apparent.  
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Single businesses level: 
Research on single businesses predominantly use case studies to study climate related issues. This 
category includes BÖHm, Brei and Dabhi (2015) on a United Kingdom (UK) business EDF energy, 
Hofman (2002) regarding an electricity company; and Galbreath (2011) on an Australian wine 
company. The issues studied are varied. The study of EDF energy by BÖHm, Brei and Dabhi (2015) 
focuses on their green CSR claims by analysing their CDM endeavours. Hofman (2002) studied the 
endeavours of an electricity business in Netherlands in the realm of green electricity and innovation. 
This genre of the literature provides detailed insights into the issues investigated in the individual 
businesses and consider the external and internal environments within which the businesses operate. 
Galbreath (2011) studied Foster’s Group Ltd. as a single inductive case study within the wine industry. 
The findings include the identification of mitigative and adaptive actions undertaken by the business 
in response to climate change. 
Single industry level: 
Studies on multiple businesses either focus on multiple businesses from the same industry or 
businesses from a range of industries. The former helps to reveal insights at industry level. Examples 
of this genre include Baranchenko and Oglethorpe (2012) who studied the agricultural industry, 
Beermann (2011) – the food industry (fish, meat, poultry and fruit/vegetable sectors), Engau and 
Hoffmann (2011) – the airline industry, Galbreath, Charles and Oczkowski (2016) – the Australian wine 
industry, Haigh and Griffiths (2012) – the Australian electricity industry, Banerjee and Bonnefous 
(2011) – the nuclear industry, Northrop (2004) - the automobile industry, (Luo, Behrendt & Bange 
2017) - the Australian cotton industry,  Moyle et al. (2018) – the Australian tourism industry, and 
Bremer and Linnenluecke (2017) - the Australian energy industry (generators and distributors). The 
range of insights from these studies are linked to the major issues faced by the industry in relation to 
climate change and include the key role of the industry body. Specific industry related issues such as 
the cooperative action of agricultural businesses which can lead to reduction of emissions where 
investor-owned individual businesses may not be able to achieve the same are investigated 
(Baranchenko and Oglethorpe, 2012) and the importance of adaptive strategies and resilience thinking 
for the food industry in dealing with climate change risks (Beerman, 2011).  Strategies to cope with 
regulatory uncertainty in the airline industry (Engau & Hoffman, 2011), drivers of climate change 
innovations in the wine industry (Galbreath et al. 2016), stakeholder management strategies for the 
nuclear industry (Banerjee & Bonnefous, 2011); profitable corporate strategies for reducing emissions 
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for the automobile industry (Northorp, 2004); adaptation needs and economic risks for the cotton 
industry (Luo, Behrendt & Bange 2017); and the impact of attitudes, beliefs and perceptions of risk  on 
climate change adaptation to the energy businesses (Bremer & Linnenluecke 2017)  are the focus of 
the range of papers cited.  
Significant to literature focused on Australian businesses is another group of articles relating to 
research done on the Australian wine industry with relation to climate change. The sample used for 
the study included 38 wine firms in Tasmania who responded to a questionnaire. In Galbreath, Charles 
and Klass (2014) the authors explore the acquisition and dissemination of technological, market, and 
managerial knowledge relevant to climate change within the wine industry in Tasmania using cluster 
analysis. A second paper based on the survey of 203 firms in the South Australian wine industry looks 
at the drivers of climate change innovations (Galbreath, Charles & Oczkowski 2016) linking it to the 
findings on knowledge exchanges between firms and the findings on mitigation and adaptation 
actions. 
An in-depth study of the electricity industry in Australia by Haigh (2008a) includes research on the 
vertical supply chain in the electricity industry. Variations of the research have been published as 
several journal articles: Griffiths, Haigh and Rassias (2007) explores the role of a national governance 
system in shaping the responses of businesses and industries to climate change; Haigh (2008b) studies 
the backstage activities of electricity companies aimed at influencing regulations and in fact the entire 
market creation process. The research finds the retailers as the businesses engaged extensively with 
new product development in response to climate change. 
Diesendorf (2006) analyses geosequestration and the coal industry advocating that it would be unwise 
for governments to allocate geosequestration a major part of their funding when renewable energy 
sources are seen as having more potential for transition to a sustainable energy future. This research 
is used to study the progress in the carbon capture (geosequestration) technology and its potential to 
aid in the continued use of coal as a main source for energy. 
This genre of research generally explores corporate strategies at a collective level and has unused 
potential to investigate why businesses from the same industry differ in their responses to climate 
change though exposed to similar external influences. 
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Multiple industries: 
Studies of businesses from multiple industries predominantly use secondary data, like voluntary 
disclosure statements.  Most of these studies analyse factors common to all industries, as per the 
secondary data. Examples include Brouhle and Harrington (2009) who used data from the Canadian 
VCR to investigate a varied sample including firms from the electricity / petroleum, transportation, 
manufacturing, metal, mining, construction, service (residential, commercial and institutional) and 
other (agriculture, forestry) industries, and Sullivan (2009) who studied documents on climate change 
performance from 125 large European companies and identifies 20 of the them as belonging to the 
high impact sectors (electricity, oil and gas and mining) and analyse their data further. Noticeable in 
these examples is that, although the similarities and differences between the industries in relation to 
the data analysed are identified, there is no evidence of in-depth analysis of the causes for the 
similarities and differences evidenced between the various industries and the findings remain at a 
speculative level.  
Martin and Rice (2010) base their research on 27 written Submissions (from 21 firms) as feedback 
from stakeholders to the Garnaut review posted on the Garnaut CCR web pages regarding the 
Australian government’s proposal to introduce an emissions trading scheme. The authors of the 
written responses included firms from trade exposed emission intensive industries. The research 
concludes that the chief concerns to the firms include ‘policy instruments (i.e. the proposed AETS), 
international competitiveness, capital investment decisions and technology development issues that 
attach to their business strategy and operations’ (page 69). Rice and Martin (2016) use the same 
written feedback to the proposed emission trading scheme in the Garnaut web pages from 21 firms 
as data for analysis. The paper, the authors claim, ‘employs an inﬂuencing strategies lens to examine 
how large-scale ﬁrms might respond to future climate change regulations’ (p. 44). The authors 
conclude that though the emissions trading scheme was not introduced, the findings of the research 
may be applicable to other environmental and policy regulations in the future. These findings from 
the study of secondary documents are investigated in this research using empirical data. 
Wright and Nyberg (2014 p. 205) utilise data sourced from businesses from multiple industries 
(financial services, electricity and gas, manufacturing, insurance and media) to explore the metaphors 
‘corporate citizenship’, ‘corporate omnipotence’ and ‘corporate environmentalism’ which they 
categorise as political myths on a path towards ‘creative self-destruction of the environment’ while 
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masking ‘corporate capitalism’. Though the data has been sourced from multiple industries, the focus 
of the analysis is not related to the differences between the industries. 
Country level: 
Some studies focusing on organisational responses to climate change within geographical boundaries 
such as countries are also available. These are increasing as international researchers vie to find 
solutions to the impacts of climate change. Research specific to the countries of origin include USA 
based studies (Hoffman 2006; Jones & Levy 2007), UK based studies (Boston 2008; Bradford & Fraser 
2008; Elliott 2010; Foxon et al. 2013; Haddock-Fraser & Tourelle 2010; Okereke 2007; Webb 2012), 
Australia based studies (Akter & Bennett 2011; Diesendorf 2006; Durie et al. 1996; Galbreath, Charles 
& Oczkowski 2016; Griffiths, Haigh & Rassias 2007; Haigh 2008a; Martin & Rice 2010; Nyberg, Spicer 
& Wright 2013; Wright & Nyberg 2012), Netherlands based studies  (de Jong, Sluyterman & Westerhuis 
2011) and Korea (Lee 2012).  
The strength of literature on specific countries would be the linkage between the issues studied and 
the country specific influences such as the prevailing regulatory regimes. Consider for instance, Jones 
and Levy (2007) who analysed business strategies in relation to country-specific policy regimes; Martin 
and Rice (2010) who connected Australian regulatory regimes to their analysis of emission-intensive 
firms; and Galbreath, Charles and Klass (2014) who studied the impacts of the physical risks from 
changes in climatic conditions on knowledge exchange amongst businesses from the Tasmanian wine 
industry. A second group that does not capitalise on this angle include Lee (2012, p.33) whose article 
promisingly starts with ‘few studies have examined the corporate carbon strategies in developing and 
advanced developing countries, where climate change regulation is extensive and market uncertainty 
is relatively high’. Yet the article does not specifically analyse the influence of the government 
regulatory environment or market uncertainty on the carbon strategies discussed. A third group of 
articles in this genre analyses climate-related issues for businesses within a geographical location, like 
a country. This choice is purely based on ease of access of data with the findings targeted at a 
generalisable level and not specific to the country of origin. Examples of such research include Okereke 
(2007) who studied motivations, drivers and barriers of the UK FTSE 100 companies but presented 
findings that hold reference to other countries. 
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Multi-national studies: 
Several researchers have engaged in multi-national research comparing practices across selected 
countries. Country based similarities and differences based on the CDP information has been explored 
by some researchers such as Weinhofer and Hoffman (2010) who concluded that different regional 
greenhouse gas regulatory environments lead to differences in strategy types as is seen among 
businesses from Japan, Europe and USA. With reference to participation in emission trading, Pinkse 
(2007) who also used CDP data, compared the practices of US, European and Japanese businesses, 
opines that home country factors did not serve as drivers for MNCs to participate in emission trading. 
Other articles in this genre include Ball et al. (2009) who discussed government strategies for a carbon 
neutral public sector in Australia, UK, and New Zealand; Cashore (2002) who investigated  non-state 
market-driven governance systems in the USA and Canada; Northrop (2004) whose research on 
corporate strategies and public policies used data from the USA, the UK and Japan; Saunders and 
Barber (2008) who studied food miles21 to justify New Zealand exports to the UK, and Galbreath (2010) 
who studied corporate governance practices in ten countries across three industries. Galbreath (2010) 
uses data from the Coalition for Environmentally Responsible Economies (Ceres). Ten most carbon-
intensive industries are included in the analysis namely oil and gas, electric power, coal, automobile 
manufacturing, chemicals, metals/mining, forest products, industrial equipment, food products and 
air transport. Data from 76 US and 24 non-US firms (includes Australian firms) has been analysed for 
‘(1) board oversight, (2) management execution, (3) public disclosure, (4) emission accounting and (5) 
strategic planning’ (p. 338). CERES scores on the dimensions were analysed for differences between 
countries and between high and low scoring firms using institutional theory and agency theory. These 
studies highlight the commonalities and variations in the practices and policies of the different 
countries studied. Research in this genre is key to understanding the impact of national climate change 
policies on businesses.  
International studies largely focus on the science of climate change (Ball 2009; Hoffman 2011b; Lefale 
2008; Nagel, Dietz & Broadbent 2010), the related scepticism (Antilla 2005; Hoffman 2011a; Wright & 
Nyberg 2012), and the lack of a global consensus (Roberts & Parks 2009; Xynas 2011).  The effects of 
these three factors on business responses have been widely discussed in B&CC literature. What is 
increasingly apparent is that over time, citing these factors as antecedents to business responses in 
                                                          
21 Food miles is a concept which has gained traction with the popular press arguing that the further food travels, the more 
energy is used, and carbon emissions are greater (Saunders and Barber, 2008). 
55 
 
the current decade is not as evident as it was in the late 1900s and in the early years of this century 
(Levy & Egan 2003) in strategy literature. Some businesses embrace the ‘precautionary principle’ as 
the science of climate change is becoming widely accepted, the effects of climate change are more 
evident, and many nations are furthering agreements on the needs for emission reduction (Aldunce 
et al. 2016). 
Paradigm level: 
Lastly, there are a few examples of studies which investigate climate change as a paradigm.  These 
typically generate broad insights into the complexities of climate change. Recognising the 
inadequacies of market-based responses to climate change, a paradigm shift is required to think 
differently about climate change. The few articles which aim to do this reveal macro-level insights 
which are crucial to understand the phenomenon at micro levels of analyses. The topics in this genre 
are once again varied and come from a range of research angles such as the physical effects, the 
cultural effects and the sociological effects related to climate change. Aldunce et al. (2016) studied 
the sociological effects of climate induced disasters; Hoffman (2011a) analysed climate scepticism; 
Urry (2010) opined that sociological analysis is the key factor in the analysis of climate change and 
high carbon societies. Hoffman (2010, p. 296) called for a shift in perceptions to consider climate 
change as a ‘social fact’ rather than just a ‘scientific fact’, drawing parallels to cigarette smoking and 
slavery abolition which are now seen as social and moral issues. In his opinion, burning of fossil fuels 
is not recognised currently as a moral issue with the risk that future generations will look at us in the 
same light that we currently consider slave owners of the past.    
Literature emanating from Australia at a paradigm level explore a variety of perspectives. Xynas (2011) 
reviews from an economic perspective the emission trading scheme which was not introduced and 
the carbon tax prior to its introduction. The author concludes that ‘a carbon tax would be better 
equipped to provide a solution that is revenue neutral, simple to administer, encourages technical 
innovation and, most importantly, is more likely to reduce greenhouse gas (GHG) emissions such as 
carbon dioxide (CO2) than other regulatory measures, or other economic or market-based schemes’ 
(p. 340). This research conducted after the carbon tax was introduced facilitates real time study of the 
impacts of the tax. 
Key works providing background information for this research include the works of Saul et al. (2012), 
Taylor (2014) and Diesendorf (2014). Saul et al. (2012) explore climate change from the perspectives 
of science, economics, geography and international law.  Their work is a good example of multi-
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disciplinary thinking to understand the issues related to climate change and to propose policy options 
available to Australia. The book begins by setting the background of the science of climate change, the 
impacts on Australia and the status of the global negotiations. Three key topics - Australia’s responses 
to climate change, climate related displacement, social conflicts and security issues are then discussed 
in detail with the authors suggestions options to handle the issues. Taylor’s work (Taylor 2014) takes 
a critical view of the history of Australia’s response to climate change and explores the role of the 
media in framing information and influencing public opinion. The key premise in the book is the 
significant influence of values and beliefs including economic beliefs which has had the power to 
challenge science, throw out governments and shape the mass media to reinforce the dominant view. 
Diesendorf (2014) looks at climate change from the perspective of renewable energy bringing together 
both policy and technology perspectives and provides a guide for future energy options. The works 
discussed above generate a broad-based background of climate change issues in Australia and provide 
information which is further explored in this research. 
Multi-level studies: 
While there is ample evidence of research being done at various levels there is a dearth of multi-level 
studies exploring the interaction between the levels of analysis.  The nature of climate change which 
impacts at all levels warrants a multi-level approach to understand business strategies in response to 
climate change warranting the need for multi-level studies (Hoffman & Jennings 2015; Okereke, 
Wittneben & Bowen 2012; Saeverud & Skjaerseth 2007). The limited examples of literature based 
specifically on multi-level research with reference to climate change include Slawinski et al. (2015) and 
Paul, Lang and Baumgartner (2017).  Both articles acknowledge the need for multi-level research to 
understand business responses (or lack of) to climate change and the need for a suitable framework 
to study the same and proceed to address the needs. Slawinski et al. (2015) explore three levels— 
individual, organizational, and institutional to come to the conclusion that climate change inaction can 
be attributed to short termism and uncertainty avoidance and the interplay of these antecedents at 
various levels. Paul, Lang and Baumgartner (2017) identify key multi-level relationships that impact on 
climate change strategies, across five levels – transnational, national, sectorial, organisational and 
individual.  
The research of Wright and Nyberg (2015) provides very important evidence to support the key 
direction of this research wherein a macro-perspective of the business environment is considered to 
assess the role of businesses within the bigger picture and how their responses are influenced by other 
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agents in the business environment. A narrow view of what the businesses are doing or say they are 
doing does not give insights into the understanding of the paths to a low-carbon regime. Wright and 
Nyberg in their book ‘Climate change, capitalism and corporations’ (Wright & Nyberg 2015) cover the 
topics of corporate capitalism, political myths, manager identity and emotionology, focusing on the 
central role of corporations and presents capitalism as a theoretical perspective of corporate 
responses to climate change.   
Though not specifically addressed as multi-level research, several researchers bring in insights from 
various levels such as global, national, industry and individual to strengthen the analysis of business 
responses to climate change. These include Hoffman and Jennings (2012), Sæverud & Skjærseth 
(2007) and Wright and Nyberg (2015). Some of the examples cited under multiple industry studies can 
also be classified as being representative of multi-level studies linking analysis at business and industry 
levels as study of businesses from an industry leads to insights about the industry characteristics 
(Brouhle & Harrington 2009; Sullivan 2008).  In the context of climate change where every business is 
impacted by developments at all levels from the individual to the paradigm, there is clearly a need for 
more multi-level studies. 
3.2.3 B&CC Theoretical Perspectives 
B&CC literature has made marked progress since the B&NE genre in terms of the theories used to 
analyse climate-related business responses. Although most studies used strategy to frame the 
analysis, many researchers are moving away from this to develop new frameworks to analyse business 
responses to climate change. Some of these frameworks are discussed below. 
Strategy based analysis in B&CC literature emanates predominantly from three perspectives – those 
that study the types of responses, those that study the factors which influence the responses and a 
third type that incorporate both. For example, Kolk and Pinkse (2005) studied in depth the strategies 
developed by a sample of 136 large companies; Hoffman (2005) studied the opportunities and risks 
confronting businesses in pursuit of voluntary greenhouse gas reductions. Examples of strategy based 
research focusing on a combination of motivations and responses include: Wittneben and Kiyar (2009, 
p.1125) who investigated why it is advantageous / necessary for businesses to incorporate climate 
change  considerations in business decisions and propose measures such as to reduce emissions and 
to adapt including ‘climate proofing’ operations; Engau and Hoffmann (2011) who studied strategies 
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specifically in response to regulatory uncertainty and develop typologies of categories of strategy and 
derive four strategic postures by combining different sets of strategies. 
Developing typologies has been favoured in the pursuit of climate change related studies and 
examples of literature which develop typologies to describe strategy stances of businesses include 
Kolk and Pinkse (2005) (cautious planner, emerging planner, internal explorer, vertical explorer, 
horizontal explorer, emissions trader), Weinhofer and Hoffmann (2010) (all-rounder, compensator, 
substituting compensator, reducer, substituting reducer, preserver) and Sprengel and Busch (2011)  
(minimalists, regulation shapers, pressure managers, emission avoiders). Kolk and Mauser (2002) 
pointed out the advantages of typologies over classification systems in that they do not specify set 
decision rules and are not linear or continuum models. Typologies are more flexible in that they 
identify multiple ideal types with each type representing certain combinations of assigned attributes.  
A logical progression in terms of theoretical frameworks using general strategy perspectives is the use 
of resource-based theory, institutional theory and stakeholder theory as frames to study business 
responses to climate change. Resource based theories emphasise the internal competencies of the 
firm in relation to the leverage of key resources (Hoffman & Georg 2012). Both internal competencies 
and resources are subject to multiple interpretations and leave the scope wide open for the 
interpretation of the two factors used in the resource-based view. Studying data from 134 ski-resorts 
in 12 countries, Rueda-Manzanares, Aragon-Correa and Sharma (2008) used a resource based view to 
study the stakeholder integration capabilities of the sample businesses in relation to environmental 
strategies and link it to the moderating variables of uncertainty, complexity and munificence in the 
environment. Citing the limitations in resource based views, Haigh (2008a) stated that in viewing 
resources as physical natural resources, endless access to natural resources is assumed and that the 
theory should incorporate scenarios for the depletion or conversion of resources in a dynamic 
environment and uses the example of water as a resource in hydro-electric power generation. 
Institutional theory is related to external forces such as cultural and social forces which impact and 
influence business practices, structures and responses (Delmas & Toffel 2004). In their study of 
environmental management practices, Delmas and Toffel (2004) utilised a subset of institutional 
actors such as governments, customers, competitors, community and environmental interest groups, 
and industry associations to study the pressures emanating from them, the way the businesses 
perceive these pressures and how business characteristics moderate the effects of the identified 
pressures. Wittneben et al. (2012) explored the concept of institutional entrepreneurship wherein 
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actors do not just respond to pressures from other actors but use their resources to shape and 
influence the external forces for conducive outcomes. Haigh (2008) who interpreted institutional 
theory as the cognitive, normative and regulative pressures imposed on businesses states that the 
pressures from the natural environment do not fit into these categories and hence institutional theory 
has limited explanatory power with reference to the physical impacts of climate change.  
Investigating the claims of a move from strategy perspectives towards organisational theories in B&NE 
research, the same is evident in B&CC literature. There is evidence of research focusing on 
organisations’ relationship with the developments in the external environment as seen in the fields of 
carbon disclosure (Dawkins & Fraas 2011; Stanny & Ely 2008), clean development (Kolk & Mulder 
2011), risk management (Nyberg & Wright 2016; Weinhofer & Busch 2013), the natural environment 
(Haigh & Griffiths 2009), carbon tax (Xynas 2011) and on leadership / personnel / stakeholders’ 
attitudes, beliefs and behaviour (Aldunce et al. 2016; Ciocirlan & Pettersson 2012; Frandsen & 
Johansen 2011; Hoffman 2010, 2011a; Wright & Nyberg 2012). Areas not fully explored include the 
structural changes in organisations to accommodate climate change related positions, management 
of change in relation to climate change, and organisational learning and development perspectives. 
This might be a reflection that current relevance of these perspectives to businesses have not yet 
reached a stage to warrant investigation. 
Responding to the commonly existing view that existing theoretical frames borrowed from strategy 
and management fields, as explained above, are not sufficient to analyse business responses to 
climate change, researchers have started to move further afield borrowing theories from other 
domains, and to develop new frameworks combining elements of existing theories. Businesses 
operate in a complex environment necessitating new approaches to clarify interactions between and 
among different agents. Theory to understand the transformative implications of climate change for 
organisations must draw from other disciplines and adopt a more diverse set of theoretical 
perspectives (Wittneben et al. 2012). Given that strategy and management theories are insufficient to 
clarify business responses to climate change, researchers have borrowed and combined theories from 
other fields to develop new frameworks. 
Less frequently used theories to understand business responses to climate change include Marxist 
theory, which has been used to examine the role of capitalism in a low-carbon economy (Böhm, 
Misoczky & Moog 2012). Exploring the premise that capitalism needs to change to progress a low-
carbon economy, Klein (2014) as well as Wright and Nyberg (2015) recognised capitalism as an 
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international malaise that needs to be treated to alleviate the symptoms of climate change. Although 
Banerjee (2008) did not specifically refer to climate change, his argument that ‘organizational 
accumulation that involve dispossession and the subjugation of life to the power of death’ (p.1541) 
describes conditions that can make nations vulnerable to the ill-effects of climate change. Other 
examples include a neo-Gramscian theoretical framework from a political perspective (Levy & Egan 
2003) to explore the relations between social forces and the state in the study of corporate political 
strategy; Newell and Patterson (2010) who discuss climate capitalism, and Foster (2010) who discuss 
environmental degradation under capitalism. 
Complexity theory from the natural sciences is increasingly being used in the study of climate change 
as in Levy and Lichtenstein (2012) who utilise the concepts of dynamism, emergence and self-
organisation in the study of the businesses in the context of climate change; This genre of articles are 
explored in greater detail in Chapter 4. Sociological perspectives explored in the discussion on climate 
change include the works of Hoffman (2011a); Urry (2010). These efforts are limited and need further 
development and integration into strategy studies related to climate change. 
Cross-discipline frameworks are a pathway to better understanding of the phenomenon of climate 
change in relation to businesses. The sparsity of literature utilising cross-discipline frames is currently 
a limitation in B&CC research. Few disparate attempts are found to combine insights from multiple 
disciplines to study climate change. Examples of specially developed frameworks to study climate 
change related issues include (1) two organising frameworks (Firm specific advantage matrix (FSA) and 
the geography of FSA matrix) developed by Kolk and Pinkse (2008) to study climate related endeavours 
of MNCs; (2) a conceptual framework developed by Kolk, Levy and Pinkse (2008) which combines 
insights from global governance, institutional theory and commensuration to study the role played by 
carbon disclosure (3) a framework utilising financial, regulatory and organisational variables to 
understand environmental performance developed by Levy (1995) (4) a multi-level and cross-
discipline framework to study organisational inaction in relation to reduction of emissions by utilising 
sociological and psychological perspectives at the individual, organisational and institutional levels 
developed by Slawinski et al. (2015). While these attempts have made forays into a better 
understanding of climate change issues for businesses, it is noted that the conceptual frames 
developed in the theoretical papers need to be supported by empirical findings to validate the 
usefulness of the proposed frames. 
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3.3 Research Gaps  
The limitations identified in B&NE and B&CC literature and how this research proposes to fill those 
gaps are discussed below. 
The first research gap identified in literature relates to the scope of the research. Empirical research 
on the high emission industries in Australia in B&CC literature is very limited and is an area open for 
development. This research attempts to fill this gap by investigating the corporate strategies in 
response to climate change of businesses from the high emission industries of coal, oil and gas, 
electricity, metals and minerals, and chemicals. Primary research which included interviews with key 
personnel from the businesses studied was conducted in conjunction with the analysis of climate 
change related documents of the businesses. 
The second research gap pertains to the myopic focus on single-level analysis in existing research, 
with limited consideration of the interactions between levels (Bansal & Gao 2006) – this extends to 
B&CC literature. For instance, Hoffman and Georg (2012) called for research that extends focus 
beyond the level of individual businesses, to investigate the means of bringing about broad-based 
meaningful inroads to achieve environmental change. A narrow view of what businesses say or do 
offers limited insight into the paths towards a low-carbon regime, which is likely to be shaped by 
dynamics beyond a single firm. Banerjee (2012) enquired about business actions after the low hanging 
fruits of energy efficiency, waste reduction, and recycling had been picked and economic and financial 
benefits no longer incentivise their responses to environmental issues. This, Banerjee claimed, raises 
the need to look beyond the single firm to include the developments at all levels within business and 
societal domains in relation to environmental issues. A narrow view of what the businesses are doing 
or say they are doing does not give insights into the understanding of the paths to a low-carbon regime 
without exploring the influences and impacts on the businesses by other agents in the business 
environment.  
Multi-level studies to understand the implications of climate change effects at individual, business, 
industry, national, global and paradigmatic levels have not been popularly explored in the B&CC 
literature reviewed.  Multi-level studies are necessary to understand the complexities of the effects 
of climate change at all levels and the additional complexities due to the interplay and inter-
connectedness at various levels, to understand the paths taken by businesses in responding to climate 
change. This limitation is twofold: first, macro level insights are required to understand micro level 
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effects; second, the interplay between levels and how they affect each other is important to 
understand. 
This research seeks to fill this gap by using complexity theory concepts of initial conditions, dynamism 
and emergence to study the environment within which businesses are attempting to respond to 
climate change to understand ‘the big picture’. The forces emanating from the various levels of 
analysis such as perception, attitudes and beliefs and leadership orientation at individual level; 
business level climate change capabilities; industry level endeavours; national policies; developments 
at global and paradigmatic levels which have a bearing on business responses to climate change.  This 
research seeks to fill this identified gap by incorporating macro-level investigation to understand 
business responses at a micro level facilitated by the use of complexity theory. 
The third research gap identified in both B&NE and B&CC literature is the sparsity of cross-discipline 
studies in the field of environment and climate change. Most research focus on a single disciplinary 
domain’ such as organisational behaviour or strategic management with researchers opining that 
’environmental issues require cross-disciplinary solutions’ (Bansal & Gao 2006, p.472) and integration 
of organisational and environment perspectives (Banerjee 2012b; Hoffman & Georg 2012). Banerjee 
(2012) highlighted the deficiency in studies that focus on the environmental issues as affected by 
business actions and stated that most literature treat the environment only as a means for 
understanding business economics, competitive advantage and strategic decision making. Bringing in 
other perspectives such as political and sociological views will broaden the context and enhance the 
field of research on business responses to climate change. 
The need for cross-discipline studies arise from an acknowledgement of the interaction of the impacts 
from the various perspectives used in climate change studies. Climate change issues are found to have 
a widespread effect on businesses requiring cross-disciplinary solutions. A narrow view of strategy will 
not help in understanding the ‘big picture’. This research seeks to fill this gap by integrating the 
strategy focus with lessons from complexity theory and additionally incorporating insights from 
stakeholder and dynamic capabilities theories. 
The fourth research gap relates to the usefulness of the theoretical frames currently utilised to study 
B&NE and B&CC issues. Given the researchers of the articles reviewed represented disparate 
disciplines, existing research draws on a variety of theories. Yet, more knowledge does not necessarily 
lead to ‘simple generalizable truths’ but can generate a greater ‘complexity of issues’ (Etzion 2007, p. 
655). Extant research commonly cites the limited use of new theoretical perspectives to capture 
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environmental complexity (Banerjee 2012; Bansal & Gao 2006; Etzion 2007; Hoffman & Georg 2012; 
Kallio & Nordberg 2006). Although B&CC literature reveals myriad endeavours to study the 
complexities associated with climate change for businesses, a key limitation to academic scholarship 
is the adherence to traditional boundaries of research limited to strategy and organisational 
perspectives (Wittneben et al. 2012). New frames of analysis are required drawing from other 
disciplines to unravel the complexities associated with climate change for businesses. Linking different 
levels of analysis, theories, enterprises and disciplines is essential to research the environmental 
domain in relation to organisations.  
Multi-level research is inherently cross-disciplinary in nature and as opined by (Paul, Lang & 
Baumgartner 2017), B&CC research using a combination of multi-level and cross-discipline is in its 
infancy. This research seeks to establish itself as one of the front runners using this approach. Multi-
level and cross-discipline studies are required to study the big picture in the context of climate change 
and there is a need for suitable frames to integrate knowledge from various viewpoints. This research 
seeks to fill this gap by developing the IDEAS theoretical framework for this research using the 
complexity concepts of initial conditions, dynamism, emergence, attractors and self-organisations 
(refer Chapter 5). In this research complexity theory helps to identify the range of agents in the 
dynamic and emergent business environment; to make a detailed analysis of the forces of attraction 
(detraction and reinforcement) in the internal and external business environments; and to identify 
how businesses are self-organising while being impacted by these forces.  
The use of new frames to study B&CC issues has been found to suffer from a major drawback – the 
lack of integration of the theoretical frame with the analysis of the data (Kallio & Nordberg 2006). This 
limitation is explicitly worked on in this research to ensure that the elements of the frames are 
integrated into the entire process of data analysis and evidence of this process is included in Chapters 
7 and 8.  
The fifth research gap identified is the need to move beyond identifying what businesses are doing in 
response to climate change to study how businesses choose their strategies when negotiating within 
complexities present in the business environment. The B&CC literature reviewed has abundant 
information on the various types of strategies used by businesses in response to climate change. What 
is lacking is the analysis of how the businesses choose their strategies. Motivation studies fail to 
answer why businesses adopt a range of strategies simultaneously and why they are seen moving 
between the strategies. This research addresses this gap by utilising complexity thinking to develop 
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the IDEAS strategy selection process model (see Chapter 8) to identify relationships between the 
forces of attraction emanating from the business environment and the actions evidenced as 
businesses responded to climate change imperatives. Additionally, differences in the strategies 
between businesses in the same industry and between industries are investigated in this research to 
throw light on how and why businesses choose their strategies and to understand the antecedents to 
the differences in the responses.  
The sixth research gap identified pertains to the call for critical perspectives to unravel the win-win 
and the win-lose rhetoric. Researchers have pointed out the need to look beyond the win-win 
situation which supports business activities categorised as ‘plucking the low hanging fruit’. The need 
to understand the win-lose rhetoric brings into focus the need to look beyond business responses to 
understand the impact of the dynamism and emergence in the external environment and the role of 
external agents in moving businesses towards a low carbon regime. The use of the complexity theory 
framework developed in Chapter 5 assists in addressing this gap by undertaking a critical analysis of 
the climate change macro environment to identify methods to assist businesses down the carbon-
neutral path.   
3.5 Summary  
This chapter reviewed B&NE literature which precedes B&CC literature to identify its key 
characteristics. This provided a backdrop for the analysis B&CC literature, whose limitations mirror 
that of B&NE literature. The major gaps identified in the research which determined the scope of this 
research were the need for empirical studies of Australian high emission businesses to understand the 
differences in strategies of businesses within the same industry and across industries. Additionally, 
the limitations identified which influenced the research design included the limited use of multi-level 
and cross-disciplinary studies and a theoretical frame suitable for the same. These limitations are 
addressed in this doctoral study by developing a theoretical framework specifically designed to study 
the big picture and integrating the frame consistently in the analysis of the data. 
The next Chapter 4 introduces complexity theory which provides the basis for the development of the 
IDEAS theoretical framework developed specifically for this research.  
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CHAPTER 4 COMPLEXITY THINKING IN THE STUDY OF 
STRATEGY 
Chapter 3 presented an overview of B&CC literature leading to the identification of the need to study 
the big picture and the need for a suitable theoretical frame to study the big picture. This chapter 
introduces complexity theory to study business responses to climate change. The complexities of the 
environment that affect strategic decision-making are discussed. The use of complexity theory in the 
study of organizational strategy and management is explored and examples of applications of 
complexity theory concepts in the study of strategy are presented. The chapter concludes with an 
overview of the use of complexity theory in the study of the impacts of climate change from a variety 
of management perspectives.  
This chapter is set out as follows:  
Section 4.1 explores the presence of complexity in strategic decision making as presented in literature. 
Businesses dealing with rapid changes in the business environment are seen to develop multiple 
strategies leading to more complexities in managing them. This section reiterates the need for new 
perspectives in strategy studies as discussed in Chapter 3. 
Section 4.2 introduces complexity theory with origins in the natural sciences as a discipline useful to 
understand human organisations as complex adaptive systems. The use of complexity thinking in the 
study of uncertain and non-linear conditions is explored.  
Section 4.3 reviews literature on the use of complexity theory in management studies. The utility of 
complexity thinking in the study of the macro level to generate insights at the micro level is explored. 
Section 4.4 delves further into the review of literature exploring the use of complexity perspectives in 
the study of strategy. Complexity theory applications in the study of the big picture are presented in 
the context of a rapidly changing environment. The potential of complexity theory to unravel 
organisational behaviour in complexity is cited as the reason why many scholars have turned to 
complexity thinking despite the criticisms. This section also presents the views of critics of complexity 
theory. 
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Section 4.5 reviews literature specific to the application of complexity thinking in the study of strategy 
utilising both quantitative and qualitative approaches. The use of metaphors in complexity studies is 
discussed.  
Section 4.6 reviews literature specific to the application of complexity thinking in the study of climate 
change from a variety of organizational perspectives. 
Section 4.7 presents the IDEAS complexity framework developed using the complexity concepts of 
Initial conditions, Dynamism, Emergence, Attractors and Self-organisation to study the big picture. 
Section 4.8 summarises the chapter. 
4.1 Complexity in Strategy  
Changes in the business environment have been acknowledged as key generators of complexities for 
organisational management (Caldart & Ricart 2004, Coleman 1999, Rueda-Manzanares et al. 2008). 
At the core of strategy, businesses are striving to build and maintain relationships both within the 
organisation and external to the organisation to maximise value creation. The simultaneous pursuit of 
innovation in response to changes in the external environment and pursuit of stability in response to 
the conditions in the internal environment of the organization, give rise to complexities in the 
management of the organisation (Caldart & Ricart 2004). This simultaneous internal and external 
focus results in complexities within the organization and in the external business environment 
(Løwendahl & Revang 1998).  
Environmental complexity can also be attributed to increasing interconnectedness between people 
(Coleman 1999). This serves to increase organisational stakeholders and the corresponding increase 
in their concerns (Rueda-Manzanares et al. 2008) and increase in customer demands for innovation 
(Coleman 1999). Changing regulations and policy, changing societal expectations, global restructuring 
of the economy, new technologies, socio-political and cultural changes (Smith 2005) are also cited as 
leading to complexity. Responses to these changes generate a need for innovative behaviour in 
organisations while the operational systems demand stability and order. 
Operating in a complex environment encourages businesses to adapt initiating a ripple effect on the 
entire market. Mason (2007) stated that these ripple effects cause the market to be in a continuous 
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state of change and that a greater number of players in the market gives rise to a greater ripple effect 
causing further complexity. The diverse factors causing complexity in the environment lead to multiple 
strategies and this further leads to complexities within businesses in managing them simultaneously. 
The role of organizational decision-makers becomes crucial in this context as they are responsible for 
interpreting the relationships between their organisation and the complex environments they operate 
in (Banerjee 2001a).  
In the context of climate change, businesses are seen to be operating in an environment that is rapidly 
changing due to external forces. These forces are beyond the control of the businesses and render 
high levels of complexities in strategic decision-making. Climate change which has been described as 
a ‘super wicked problem’ in the current age (Levin et al. 2012), compounds the complexities present 
in the business environment as several factors come into play – the shortage of time, the uncertainties 
present, the short term focus of the economic imperatives, lack of a central authority and the high 
dependence on the same entities which cause the problem to also alleviate the same and to find 
solutions. Businesses are without much success attempting to navigate through these complexities 
and uncertainties, negotiating between the need to be profitable while being environmentally 
responsible, and to find methods of integrating the two. On a brighter note, rather than hinder 
decision-making, some scholars argue that environmental complexity can provide strategic power 
(Lissack 1997b). For instance, Levy et al. (2009, p.7) claimed, ‘the complex dynamic character of fields 
that gives meaning to the concept of strategy as power’.  When the future is known and predictable, 
organisational success or failure is linked to and dictated by their access to resources and firms would 
therefore be encouraged to continue business as usual (Lissack, 1997b); but the complex environment 
levels the playing field giving opportunities for ‘weaker actors, with less access to material resources 
or formal authority, to outmaneuver field dominants’ (Levy et al. 2009, p. 7).  
In Chapter 3, the need for new theoretical perspectives was identified, to address environment and 
climate change issues as reported in B&NE and B&CC literature. Mintzberg’s (1977) statement 
regarding the complexities in strategy formulation and the argument for the need of new perspectives 
in strategy studies remains valid in the context of climate change. 
There is perhaps no process in organizations that is more demanding of 
human cognition than strategy formulation. Clearly, we must respect its 
complexity and be less prone to jump in with prescriptive panaceas and 
more willing to learn from the richness of reality (Mintzberg 1977 p. 38). 
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This search for new perspectives and frames to study business responses to climate change leads to 
the proposal of using concepts from complexity theory as the theoretical framework in this research. 
The remainder of this chapter discusses complexity theory and its uses in management and strategy 
research as explained in the following sections.  
4.2 Introduction to Complexity Theory 
Complexity theory has its origins in the natural sciences (Kauffman 1995). It was first used to 
understand ‘order’ in the biological world, which as Kauffman pointed out, arises naturally and 
spontaneously according to the principles of self-organisation under the laws of complexity. 
Complexity theory aims to unravel the myriad dimensions of complex systems and to discover the 
threads that create the complexity. Lissack (1999, p. 112) described complexity theory as a discipline 
that ‘has self-organised to examine ‘… how coherent and purposive wholes’ result from a network of 
interactions. In simpler terms, complexity theory is related to the emergence of order in systems that 
are constantly changing and where simple cause-effect relationships do not apply (Burnes 2005). In 
the view of Lissack (1999) complexity theory seeks to explain uncertainty while organisational science 
seeks to control uncertainty. The overall behaviour of the system according to Lissack (1999) 
encompasses the interactions of all components and thus leads to an emergent change process and 
unexpected outcomes. 
Most management theories focus on specific areas such as profitability, competitor position, market 
conditions, production costs, stakeholders, decision-making processes, managerial motives, 
resources, processes, and learning capabilities within the business. Using each theory to analyse the 
same situation can provide different insights, different perspectives, and consequently different 
solutions. Understanding the behaviour of each component within a system in isolation, as per many 
management theories, does not necessarily help to understand the system as a whole. Complexity 
theory on the other hand, offers greater explanatory power, clarifying the elements within businesses, 
their environments, and how businesses adapt, self-organise, and grow (or fail to grow) (Hubbard, 
Rice & Beamish 2008). It provides the tools to focus on improving adaptability, flexibility and speed of 
response. 
Complexity theory is useful to explain phenomena within human social systems, which are deemed to 
be complex adaptive systems (Stacey 2011). A key characteristic of complex adaptive systems is the 
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multitude of agents in the system that interact with one another, influencing and being influenced 
and as a result, constantly adapting to the environment. However, as clarified by Foxon et al. (2013, 
p. 203), ‘Complex systems are more than the sum of their parts’ reiterating Lissack’s (1999) statement 
that non-linear activity produces novel outcomes that are not necessarily characterised as the sum of 
the parts. 
 Non-linearity is a key property of complex systems (Agar 1999; Johannessen & Kuhn 2012). In ‘non-
linear dynamic systems’ (Agar 1999, p. 100) interaction between two systems might result in the 
unpredictable development of a new third system. Levy (2000) captured, the difference between 
complexity thinking, which assists in unravelling non-linear webs of causation and other management 
theories which strive to deduce from linear relationships:  
Complexity represents a more fundamental shift in ontological and 
epistemological frames of reference. In dynamic systems, we seek webs 
of causation rather than simple linear relationships and accept the 
inherent complexity of economic systems rather than rely on traditional 
reductionist frameworks (Levy 2000, p. 82). 
Kauffman (2006) stated that a deeper understanding of how complex natural systems adapt and 
evolve can bring profound and revolutionary insights into business adaptability and the drivers of 
economic growth. Businesses and the environment in which they operate can be viewed as systems 
made up of a large number of parts that have many interactions with each being complex and 
continuously adapting (Anderson 1999). This theme of complex adaptive systems is particularly 
relevant to this research. 
4.3 Complexity Theory in Management Studies 
In the following paragraphs an overview of dominating strategy theories is presented to identify the 
reasons for their popular use and also to understand their shortcomings in uncertain conditions. 
Traditional management models such as the Boston Consulting group (BCG)22 and General Electric 
                                                          
22 BCG model: The market growth share matrix developed by the Boston Consulting group facilitates mapping of any business 
onto a matrix based on market share and market growth rate.  
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(GE) 23matrices and Porters24 strategy have been very popular since the 1990s. These models are seen 
by Caldart and Rickart (2004) as ‘low-dimensional’ typologies which tend to ascribe ‘coherence and 
purposive rationality’ to events while providing strong guides to action by reducing the complexity of 
the environment, but failing to capture the multiple dimensionality of the environment which is 
constantly undergoing rapid changes.  
The planning school in strategy literature depicts strategic leaders as analysts who have in their control 
superior tools for forecasting futures. The strategic analysis undertaken was believed to fully 
comprehend the environment and successfully generate competitive positioning for the businesses 
based on the firm’s resource availabilities (Cunha & Cunha 2006). Mason (2007) cites the inability to 
predict environments which are in a volatile state, changing continuously and unpredictably, as the 
reason behind the ineffectiveness of strategic planning endeavours. According to Mason (2007), 
detailed, prescriptive strategic plans become obsolete even before they are implemented and 
managers who have to continuously obtain new information to understand the environment find 
themselves restricted by the strategic plans. The shift in paradigm to the learning school however, 
acknowledged the constantly evolving environment leading to strategic positions built on responses 
to emerging market realities (Cunha & Cunha 2006).  
Summing up the inadequacy of traditional management theories for organisational studies in complex 
environments, Mason (2007) states:  
Traditional strategy making is not innovative, creative or original, leading 
to strategic rigidity..... Strategic success formulae become rapidly 
obsolete in volatile markets..... These problems happen because 
traditional strategy making is often based on: Information that is obsolete 
by the end of the planning process... (Mason 2007, p. 15)  
Recent years have seen the use of new influential models for strategy which look at specific areas of 
management such as dynamic capabilities, stakeholder theory, resource based theories and systems 
theory. The theory of dynamic capabilities according to McGuinness and Morgan (2000) is very helpful 
                                                          
23 GE matrix developed by McKinsey is a strategy tool used by businesses to analyse and prioritise investments amongst its 
business units and product portfolios. 
24 Porter’s Five forces model used to analyse the attractiveness of an industry and the likely profitability, examines 
competition rivalry, supplier power, buyer power, threat of substitution and threat of new entrants. 
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in providing historical explanation of strategic success and failure but is limited first by the knowledge 
of managers in identifying core competencies and second by the assumption that identified 
capabilities can be managed in the face of environmental change. The stakeholder theory 
acknowledges the influence of all external and internal actors in the business environment who 
influence and affect business operations. It shifts the focus from shareholder primacy theories which 
are built on the primacy of the economic value of the firm and in enhancing shareholder value 
(Banerjee & Bonnefous 2011). In this research insights from dynamic capabilities theory and 
stakeholder theory are used in complement to complexity theory to study corporate strategies in 
response to climate change. 
The resource-based theory focuses on the resources available to the firm as the key factor 
underpinning strategies and differentiating strategies of firms faced with similar environmental 
conditions (Hoffman & Georg 2012) and as the source of competitive advantage leading to superior 
performance (Sanchez 1997). But Sanchez (1997) cautions that a firm’s current resource capabilities 
are only one state of the firm and a dynamic process of acquiring, developing and utilising strategic 
resources and capabilities in the face of a complex environment needs to be factored in, to make the 
resource-based theory of any value to the organisation. 
Systems theory is often seen as a forerunner of complexity theory as both theories share the focus on 
‘holistic appreciation of system interconnectedness’ (Manson 2001, p. 406). Systems theory however, 
examines linear relationships focusing on quantitative parameters of transactions, a process that 
assumes that the system is in equilibrium (Johannessen & Kuhn 2012) while the need to explore the 
changing relationships between system elements is not taken into account. Complexity theory on the 
other hand examines non-linear relationships between entities which are constantly adapting to the 
environment and changing. Complexity theory examines transactions between entities qualitatively 
to understand emergent characteristics, focusing on how systems change and evolve over time due 
to the interaction of the entities within the systems. 
Complexity, …. adds some perspective that was not there before…. It does 
not change many of the fundamentals of how the research is done…. 
However, it does change one’s sense of the pieces of the puzzle, their 
organization into a representation, and the claims that can be made for it 
while linking the results to interdisciplinary theory that is proving useful 
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in figuring out how the world works at several different levels (Agar 1999, 
page 112). 
Complexity theory is gaining ground in management research to address the concerns outlined in the 
preceding paragraphs. The use of complexity theory concepts assists in retaining the complexities 
complex, in capturing the multi-dimensionality of the changing environment, in shifting the focus from 
narrow perspectives to study the big picture and in studying non-linear causal relationships. The use 
of a complexity perspective in management thinking has been endorsed by several management 
scholars (Anderson 1999; Kuhn 2009; Levy 1994, 2000; Lissack 1999; Stacey 1995). They have ventured 
into complexity thinking by applying its principles to study business imperatives. These include 
organisational change (Boyatzis 2006; Burnes 2005), management and strategy (Caldart & Ricart 2004; 
Cunha & Cunha 2006; Houchin & MacLean 2005; Mason 2008), innovation and technology (Frenken 
2006), sustainable tourism (Kuhn 2007a), organisations (Kuhn 2009; Levy & Lichtenstein 2012), 
performance management (Tafoya 2010) and organisation theory (Tsoukas 1998). 
Stacey’s works (Stacey 1995, 2011; Stacey, Griffin & Shaw 2000; Stacey & Mowles 2016) trace the 
progression in how complexity theory has been used to examine strategy. Stacey (2011) analysed 
different ‘ways of thinking’ about organisations and their management as currently practiced and 
introduces insights from the complexity sciences to challenge existing ways of thinking. In the same 
vein, Kavalski (2011) wrote about the futility of depending on historical experience for contemporary 
responses to climate change. Climate change, he claimed, is characterised by ‘uncertainty, 
randomness and unprecedented scales’, which challenges mainstream theories in conceptualising 
environmental problems and triggers the need for a new paradigm (Kavalski 2011, p. 5). Levy (2000) 
offered a solution claiming that complexity principles can help to understand the unpredictability of 
the dynamic business firms, by studying the underlying order and structure.  Levy and Lichtenstein 
(2012) reiterated the point, stating that complexity theory helps to explain the lack of control at a 
macro level while offering insights to steer businesses towards sustainable transitions at a micro level, 
despite a lack of complete control. 
4.4 Integrating Complexity and Strategy Perspectives 
‘Big picture’, a term frequently used in strategy literature (Hopkins & Swift 2008; Markides 2004), and 
found increasingly in complexity literature (Agar 1999; Brachthauser 2011), refers to a holistic study 
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of business actions at a macro-systemic level. Stacey (2011) claimed that complexity theory is being 
increasingly used as a lens to view the bigger picture.  Kuhn (2009) stated that businesses have an 
unknown future as they continually evolve with external agents. This implies a need to shift the focus 
of study from the micro level of the organisation to the macro environment within which businesses 
operate, which includes discourses on the impacts of climate change This emphasises the importance 
of studying the external environment to understand the corporate strategies to manage climate 
change. 
Traditional forms of organisation have focused on maintaining consistency to achieve efficiencies. This 
focus is being replaced by the need to be both consistent and flexible when operating in dynamic, 
uncertain and highly competitive environments (Cunha & Cunha, 2006). Rather than act on rigidly 
formulated strategies, businesses are responding to environmental imperatives, as and when 
required, while being governed by certain rules. These rules ‘can be viewed as synthesizing strategic 
intention, managerial foresight and organizational control: they give ample freedom but limit the 
boundaries of organisational action and inﬂuence the future shape of the organisation’ (Cunha & 
Cunha 2006, p.847). This combination of freedom and direction opens opportunities for businesses to 
be innovative. In this setting, the emphasis for businesses shifts from the command and control 
management style to one that focuses on evolving relational aspects generated by the dynamic 
environment (Caldart & Ricart 2004). This can be achieved only by shifting to a new paradigm and 
breaking free from existing mindsets (Prahalad & Hamel, 1994). 
Stacey, who is ‘one of the pioneering and innovative thinkers of complexity in organization studies’ 
(Johannessen & Kuhn 2012, p. viii) has developed complexity theory to understand strategic change 
processes (Stacey 1995, 2011; Stacey, Griffin & Shaw 2000). The unknown future as presented by 
Stacey is a dominating factor affecting strategy processes, limiting the knowledge required for decision 
making, while giving rise to opportunities for strategic power, as claimed by Levy, Brown and de Jong 
(2009). Stacey (1995) examined the process of choosing strategies wherein equilibrium is the assumed 
condition.  Explaining the disadvantage of such an assumption in uncertain conditions, Stacey (1995) 
proposed the use of complexity theory as a holistic approach to the strategy process focusing on the 
key concepts of complexity theory namely the non-linear feedback systems in a dynamic environment, 
the self-organisation of all agents in the system and unpredictable emergent outcomes. This view is 
reiterated by Johannessen and Kuhn (2012) who stated that self-organisation in entities evolve in new 
and unexpected ways through interactions with the dynamism and the emergence evident in the 
environment. 
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Caldart and Ricart (2004, p. 102) whose paper the authors claim is motivated to ‘shed some light on 
the long-lasting but stalled debate on corporate strategy’, opined that the theoretical approach of 
complexity offers ‘very promising avenues for improving our formal understanding of social processes, 
characterized by nonlinearity, positive feedback and sense making, features not captured by the 
tradition of database studies developed in our field’.  
Cunha and Cunha (2006) claimed that complexity theory diverges from both the planning and learning 
views of strategy, which emphasise structure and analysis or emphasise behaviour and 
implementation, respectively. Complexity theory, they claimed, brings together the schools of 
strategy, namely the planning and learning schools, emphasising the systems that simultaneously 
exhibit order and disorder, sensitivity to the changes in the environment, the predominance of 
interactions at multiple levels between agents in the system and finally the self-organisation 
evidenced in complex systems as an outcome of the interdependences between agents in a system. 
4.4.1 Critique of Complexity Theory  
Importing complexity theory principles to study social organisations has been questioned by scholars. 
This section addresses these concerns. Critics of complexity theory challenge first the importing of 
conceptions derived from the study of nature into social systems (Best & Kellner 1999). This view is 
reiterated by (Levy 2000, p. 82) who states ‘It is important to acknowledge that complexity cannot 
simply be borrowed from the natural sciences and applied ‘off-the-shelf' to industries and firms’. This 
is a valid argument due to the inherent differences between natural systems and social systems. 
Businesses constituted by humans and influenced by human beings with whom they interact are 
conceptualised as social phenomena (Matthews & Ross 2010). The degree of complexity is much 
greater in social organisations which in the opinion of Best and Kellner (1999) are the products of 
highly flawed humans and groups who seek their own interests and are capable of extremely 
destructive and irrational behaviour. ‘Such agonistic complexity makes social modelling and prediction 
extremely difficult and of questionable validity’ (Best & Kellner 1999, p. 147). On a brighter note, 
Davidson (2010) stated that human agency is ironically the greatest asset of social systems and why 
system collapse need not be considered to be inevitable. While the components of the ecosystems 
cannot deliberately take action, humans can act both at an individual level and at a collective level 
and this can be seen as a valuable tool in unravelling complexities present in social systems as seen in 
the context of climate change. 
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The second criticism directed towards the applications of complexity theory to study social 
organisations addresses attempts by scholars to artificially simplify complexity. Alhadeff-Jones (2008) 
stated that such an approach to simplifying complexity is facilitated by sophisticated computer 
modelling used in quantitative analysis which often naively assumes that complexity can be simplified 
by reducing it to its components. Softer qualitative approaches have been commended for the 
application of complexity concepts to study social organisations as they strive to keep the complexity 
complex.  
The third criticism relates to whether complexity theory can fill the gaps of traditional linear models 
of strategy and as Levy (2000, p. 76) stated, ‘it is important to recognize that many systems are not 
chaotic and that within certain parameters, linear approximations are good enough’. Increasingly 
sophisticated computer modelling and mathematical methods are being used to understand patterns 
of behaviour in a system and the responses of the system to changes in parameters. However, this 
still does not assist in the prediction of future states of the system according to Levy (2000).  
Despite concerns over the importation of complexity theory from natural studies to organisational 
studies, Levy (2000) acknowledged that the theory can unravel organisational behaviour in complexity 
offering new insights, methods of analysis and frameworks: 
‘……. complexity theory offers a number of new insights, analytical methods, and conceptual 
frameworks that have excited many scholars of management in recent years. It suggests that simple 
deterministic functions can give rise to highly complex and often unpredictable behaviour, and yet 
this complexity can still exhibit surprising order and patterns. It may offer a synthesis of two competing 
perspectives on how organizations adapt to their environments (Levy 2000, p. 68) 
Levy and Lichtenstein (2012) qualitatively explored the contribution of complexity theory to the 
understanding of business and the natural environment focusing on climate change. This pioneering 
work in this field validates the value of complexity theory to unravel the issues surrounding climate 
change. Complexity concepts are adapted to the study of a social phenomenon and used as metaphors 
to understand the issues related to climate change. Complexity theory, importantly, state Levy and 
Lichtenstein (2012), provides a link between macro level analysis of systems and the micro level 
understanding of organisational initiatives, which offers the potential to reduce emissions. This 
research similarly utilises a qualitative approach to study business responses to climate change and 
uses a framework of complexity concepts used as metaphors to understand the initial conditions, 
dynamism, emergence and attractors present in the macro environment which impact on the self-
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organisation of businesses at a micro level. Impacts arising from human actions are acknowledged as 
major contributors to the complexities along with the direct impacts arising out of the changes in the 
natural environment in the context of climate change. This research only seeks to unravel the 
complexities present and does not naively attempt to propose prescriptive solutions to solve or 
simplify the complexity.  
Despite the critics of complexity theory, scholars have turned to complexity theory to address the 
voids left by mainstream theories of strategy and specifically to understand management issues in the 
context of climate change. Some of these applications are discussed in the following two sections. 
4.5 Complexity Theory Applications in Strategy Studies 
In this section, some methods used by contemporary scholars to unravel organisational endeavours 
using complexity theory are introduced. Complexity theory applications in management research 
range from ‘the qualitative and metaphorical to the quantitative and formal’ (Kogut 2007, p. 67).  
Quantitative analysis methods in complexity theory are inherited from the natural sciences. Facilitated 
by sophisticated computer programmes, the premise in quantitative analysis is the reduction of 
complexity to specific characteristics representing these reductions through programmable algebraic 
algorithms. This assumes evolving patterns are predictable. Using a theory or formula, the researcher 
seeks to explain or ‘organise’ the complexity in the areas of study (Alhadeff-Jones 2008, p. 77).   
Quantitative applications include Caldart and Ricart (2004) who used the NK model to generate a 
series of fitness landscapes25 for organisations. The NK model was originally proposed in relation to 
                                                          
25 Caldart and Rickart (2004) apply Kauffman’s NK model to organisations wherein the structural variable N refers to actions 
or policy choices for organisations and the structural variable K, the number of elements of N with which a given attribute 
interacts. By varying the values of the variables, Caldart and Rickart (2004) propose a rational generation of a series of fitness 
landscapes for organisations wherein interactions between attributes affect the shape of the fitness landscape. K=0 
generates a single peak while multiple peaks indicate high levels of interdependancies between policy choices.  
Fitness landscapes: Kauffman (1993) challenged the unquestioned universal applicability of selectionist theory by suggesting 
that in sufficiently complex systems, selection cannot avoid the order exhibited by organisms as a result of its self organizing 
properties. In such situations, order is present ‘not because of selection but despite it’ (Kauffman, 1993). For the purpose of 
explaining the relationship between selection and self-organizing, he used the fitness landscape metaphor. Organizations 
adapt by modifying their existing form in an attempt to enhance their fitness in a payoff surface or ‘fitness landscape’. A 
fitness landscape consists of a multidimensional space in which each attribute of the organization is represented by a 
dimension of the space and a final dimension indicates the fitness level of the organization (Caldart & Rickart 2004) 
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the natural sciences (Kauffman 1993). Kogut, MacDuffie and Ragin (2004, p. 114) used ‘fuzzy set26 
methodology’ to simplify assumptions in strategic decisions using prototypes such as differentiation 
or low-cost in the absence of data. Stacey (1995) analysed Boolean networks27 in organisational 
contexts as an alternative method to study organisational strategy. All three used computer modelling 
examples to organise and simplify complexity (Alhadeff-Jones, 2008). 
To keep ‘complexity complex’, (Alhadeff-Jones 2008, p. 76) other scholars have used metaphors28 to 
understand social phenomena. Qualitative applications of complexity theory have been dominated by 
the use of metaphors pioneered by Lissack (1997a). He contended that complexity theory research 
allows for new insights into many phenomena, resulting in the development of a new language. 
Metaphors from complexity theory can change the way managers think about organisational 
problems. Levy (2000, p. 82) in contrast, queried ‘are they (metaphors) useful in communicating 
abstract concepts and complex data and serving as guides to action or are they simply discursive 
devices used to legitimize and advocate particular organizational structures and processes?’ As an 
answer to Levy’s query, the statement of Lissack (1997a) can be used wherein he opined that the 
choice of metaphors conjures new ideas and images assisting businesses to gain knowledge from the 
environment, which adds value to the business. He contended that the language used (including 
metaphors) works as a driver for decision-making.  
Complexity metaphors, such as fitness landscapes, attractors, sensitive dependence on initial 
conditions, and the butterfly effect assist the process of change, in the domain of ‘emergence, 
innovation, learning and adaptation’ (Lissack 1997a p. 295). Kuhn (2009) following in the steps of 
Lissack, claimed the metaphors of self-organisation, dynamism, and emergence are the basic 
                                                          
26 Fuzzy sets take into account membership which cannot be identified as specific figures but vary on a continuous scale. A 
simple example, according to Kogut, Macduffie and Ragin (2004), is a point on a line where the points at either end have 
specific values of 0 and 1 and do not belong to the ‘fuzzy set’ which consists of all other points on the continuum. The 
midpoint of the line represents a natural anchor and defines ‘maximal fuzziness’ (page 119). The authors proceed to define 
intersection and union of fuzzy sets and assign membership values to all possible combinations in the fuzzy sets under study. 
The aim of the statistical analysis is to identify the combinations which explain the causality of the outcomes which have 
been observed as a result of the intersection of the fuzzy sets. The paper applies the technique of fuzzy sets developed to 
‘identify bundles, or complementary practices, among technical and organisational factors affecting manufacturing 
performance in the world auto industry’ (page 122). 
27 Boolean networks which consists of a number of elements or cells. When connectivity is sparse, the system produces 
simple stable behaviour while increasing random connectivity produces emergent order. Limited random connectivity 
generates emergent order which displays stability for longer periods while richer patterns of connections between agents 
generates changeable, random patterns with greater variety (Stacey 1995). 
28 Metaphors - a figure of speech in which a word or phrase is applied to an object or action to which it is not literally 
applicable. 
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organising principles in complexity theory. This research follows in the paths of Lissack and Kuhn and 
utilises metaphors to gain insights into the realm of corporate strategies in response to climate 
change. The complexity metaphors of initial conditions, dynamism, emergence, attractors and self-
organisation are used as theoretical frameworks to view and make sense of the data in this research. 
Besides analysis leading to explanations and predictions, Alhadeff-Jones (2008) refers to a third 
position in complexity-based research which proposes interpretation, an understanding of the 
complexity as depicted in constructionist thinking.  
Complexity is associated with situations where the observer is aware of the impossibility of deﬁning 
the list of potential states of a system, or the list of contributing factors. It invites an approach to 
complexity that is no longer a matter of explanation or prediction. Conceived as an interpretation, 
complexity is a characteristic attributed by the observer to a phenomenon. It is, above all, a key 
element of a representation built by the researcher, and not necessarily an aspect of the ontology of 
the object of study. It is thus in some senses a constructivist understanding of complexity (Alhadeff-
Jones 2008, p. 77).  
This research takes this third position, wherein the researcher interprets social phenomenon and 
develops a constructionist understanding of organisational responses to climate change.  
4.6 Complexity Perspectives in the Study of Climate Change 
Concepts from complexity theory have been used by many researchers to study various aspects of 
climate change issues for organisational management. Literature that presents complexity theory in 
management studies focusing on climate change comes from a variety of perspectives including – 
disaster management (Aldunce et al. 2016), resilience theory and social systems (Davidson 2010), 
economics (Foxon et al. 2013), international relations (Kavalski 2011), organisational theory and 
behaviour, business policy and strategy and business management (Levy & Lichtenstein 2012), urban 
systems (Ruth & Coelho 2007; Wilson 2010), country specific (China) (Minas 2012), policy-making 
(Peake 2010), future thinking (Samet 2013), as well as travel and mobility systems (Urry 2008) (see 
Appendix 5). Only one article (Smith 2005) uses quantitative methods by modelling climate change 
scenarios. Two articles present qualitative case studies (Aldunce et al. 2016; Minas 2012) and two 
others presented the analysis of qualitative secondary data (Ruth & Coelho 2007; Samet 2013). The 
rest of the articles were theoretical.  
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Complex systems seem to be a common thread in the articles. Of interest are the terms ‘strategic 
complexity’ (Aldunce et al. 2016, p. 1016) used in the context of stakeholder conceptualisation of 
climate change and ‘complexity economics’ (Foxon et al. 2013, p.187) used to differentiate economics 
which address environmental and sustainability challenges from conventional economics. Two of the 
articles present ‘resilience thinking’ (Aldunce et al. 2014, p. 1000; Davidson 2010, p. 1135) as a strategy 
option, which in lieu of focusing on reducing uncertainty, learns to recognise, explore, and live with 
uncertainty.  
The emerging literature using complexity theory to analyse climate change related issues seems to be 
evolving further from the original borrowed thinking from natural systems. Complexity theory is being 
used flexibly to analyse the impacts of climate change producing a broad range of recommendations 
to deal with uncertainty. These findings range from participatory and social learning to broaden the 
set of actors involved (Aldunce et al. 2016), complementing macro-level governance with local 
experiments (Levy & Lichtenstein 2012), and anticipating an array of trajectories (Ruth & Coelho 2007). 
Peake (2010, p. 15) exposed flaws in IPCC’s emissions scenario approach to deal with policy 
uncertainty stating that ‘such an approach fails to capture the true relationships between 
policymakers, the complex models they seek to design and the actual uncertainty inherent in the 
environment’.  
Complexity thinking from a sociological perspective led Urry (2008, p. 275) to suggest two extreme 
possible sociologies of the future if climate change is not brought within acceptable limits, as the 
eruption of regional warlordism29 or the introduction of the digital panopticon30. His dire predictions 
of ‘regional warlordism’ included oil (and gas) wars and involves a ‘barbarism’ of unregulated climate 
change, increased ﬂooding and extreme weather events, the elimination of many existing ‘civilizing’ 
practices of economic and social life, and the dramatic collapse of long range mobility and related 
developments of the past decades’. At the other extreme, the future of human life seems to depend 
upon moving across a tipping point towards a system based upon the extensive and intensive 
‘digitization’ of each self in a panopticon, tracking and tracing each person’s carbon allowance which 
should come to function as the public measure of ‘worth and status’!  
                                                          
29 Warlordism – the practices of a warlord who is seen as a leader of a country or organization who has achieved power by 
behaving in a violent and aggressive way. 
30 Panopticon - a circular prison with cells arranged around a central well, from which prisoners could at all times be observed 
– used metaphorically here to describe digital surveillance. 
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Of the articles reviewed, the one with most relevance to this research is the work of Levy and 
Lichtenstein (2012) in the study of business and the natural environment utilising complexity theory. 
Addressing the failure of the top-down approach of global governance in the context of climate change 
and the related emergence of innovative approaches from businesses, NGOs and governments to 
reduce emissions, the authors stated that complexity theory provides a grounded theoretical 
approach to understand how networked agents in various systems self-organise. They acknowledged 
the premise that complex dynamic systems present challenges to effective governance which 
presumes the ability to understand the workings of a system, predict the course of its development, 
and intervene to alter outcomes. It is the same unpredictable characteristics of the complex systems, 
they claim, that facilitates self-organisation and emergent order in systems. They state that the 
‘current polarization and paralysis’ with reference to initiatives required to address climate change 
emphasises further study of the big picture to understand the relationships between business and the 
environment (Levy & Lichtenstein 2012, p. 18). This premise forms the basis of the theoretical 
framework used in this research. 
The applications of complexity theory in management literature indicate the potential for increased 
usage of complexity theory in management studies in the field of climate change. One cautionary 
observation is that the flexibility of complexity theory lends itself to big jumps from analysis to 
recommendations and prescriptive observations; more rigour has to be exercised to bring clear frames 
for analysis and move from purely theoretical conjectures to empirical analysis to support findings. 
For this purpose, in this research, an IDEAS complexity framework utilising the complexity concepts of 
Initial conditions, Dynamism, Emergence, Attractors and Self-organisation is developed and this is 
presented in the next section. The IDEAS complexity frame can be used in a variety of contexts to 
study social organisations. In this research, the IDEAS complexity framework is adapted as the IDEAS 
Theoretical framework to study corporate strategies in response to climate change and presented in 
Chapter 5.  
4.7 The IDEAS Complexity Framework 
In Chapter 3, the need to study the big picture using multi-level and cross-disciplinary approaches to 
understand business responses to climate change was established. Goldsmith (1996) in his study on 
seeing the big picture in relation to strategic thinking, explains that the three key points fundamental 
to strategy are: (1) understanding the business characteristics; (2) identifying the evolving factors in 
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the external business environment which can affect business goals; and (3) understanding the impacts 
made by the influential individuals and groups both external and within the business who influence 
business strategies. To incorporate such a broad-based view of the business and the business 
environment, it is proposed to use a framework developed from complexity concepts. The proposed 
IDEAS complexity framework developed in this research utilises the complexity concepts of Initial 
conditions, Dynamism, Emergence, Attractors and Self-organisation to study business responses to 
climate change. These concepts were selected given their suitability to qualitatively study how and 
why businesses respond to climate change. The concepts – initial conditions, dynamism, and 
emergence – serve as organising frames to construct the Australian business environment; the 
concept of self-organisation helps to unravel business responses to climate change; and the concept 
of attractors provides an analytical frame to understand why businesses respond in certain ways and 
not in others, which is critical to construct a path towards a low carbon regime. 
Complexity theory recognises the unpredictability of system behaviour and attributes it to the non-
linear relationships of agents with other entities in the system wherein all members are continuously 
evolving and adapting at the same time, resulting in uncertainty and in emergent behaviour (Hubbard, 
Rice & Beamish 2008). Lissack (1999) contended that knowing the behaviour of each individual 
component in isolation does not help to predict the overall behaviour. Overall behaviour encompasses 
the interaction of all components leading to an emergent change process referring to new states 
which did not exist before and unexpected outcomes that are not entirely captured in existing theories 
of management. The need to understand organisations as complex systems with inherent ambiguities 
and uncertainties has encouraged a move towards complexity theory (Lissack 1999). Complexity 
theory seeks to explain ‘uncertainty’ while organisational science seeks to ‘control’ uncertainty 
(Lissack 1999).  
The emerging field of Complexity theory for organisations is characterised as a loosely grouped 
collection of concepts, which include initial conditions, dynamism, emergence, attractors and self-
organisation (Kuhn 2009; Kuhn & Woog 2007). These concepts have been used extensively in 
complexity studies of the natural environment and adapted to the study of social systems. (Ashby 
1962; Goldstein 1999; Kauffman 1995; Lewin 1992). Applications of these five concepts from 
complexity theory used as metaphors will guide this research in the study of business responses to 
climate change. Levy and Lichtenstein (2012) suggested that complexity theory connects an 
understanding of systems at a macro level with that of organisational initiatives at a micro level. In 
this research, the complexity concepts of dynamism, emergence and attractors provide a macro level 
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understanding of the business environment to assist with understanding the self-organisation of the 
businesses in response to climate change at a micro level.  
The complexity concept, initial conditions generally referred to as sensitive dependence on initial 
conditions or the butterfly effect31, focuses on the significant influence initial conditions have on 
shaping a system. Small inputs are thought to have disproportionately significant outcomes, and small 
differences in initial conditions can produce various results (Kuhn 2009). Mason (2007) explained that 
initial conditions in complex adaptive systems can be used to advantage when coping with complexity 
and turbulence because small nudges to initial conditions can generate large-scale changes. 
Organisational success is achieved by an ability to make the right kind of nudges that achieve the 
desired results, while disadvantaging competitors.  
The complexity concept, dynamism refers to the continuous movement of all agents within a system 
as they respond, influence, and adapt to other agents they come into contact with and the 
environment in which they exist (Kuhn 2009). Dynamism is one of the main concepts of complexity 
science generating a shift in thinking from a simple notion of isolated elements to a complex notion 
of elements existing in relation to their environment (Kuhn & Woog 2007).  This shift in the study of 
organisations generated the complexity approach, where notions of order and predictability in 
isolated elements have been replaced by ongoing and unpredictable dynamism, and where elements 
are recognised to be intrinsically connected to their environments (Kuhn 2007b). Although stability 
might be a desired state for entities, dynamism is an essential characteristic of all life forms (Kuhn 
2009). 
The complexity concept emergence refers to the capacity of complex entities to develop new 
properties or capabilities that did not exist before (Kuhn & Woog 2007). Kauffman (2006, p. 44) 
discussed pre-adaptation as a key idea in modern evolutionary theory. He claimed that every feature 
of an organism has functions that can become useful in novel ways under different circumstances, in 
addition to the obvious functions. Consider the swim bladders of fish, which were the forerunners of 
air breathing lungs. Evolution provides many examples of how entities reinvent themselves for new 
purposes. In the context of organisations, the concept of emergence assists in the understanding of 
the evolution of new directions as businesses constantly respond to the forces in the environment. 
                                                          
31 The butterfly effect was discovered by Lorenz in 1961. It shows that miniscule changes at one location can produce very 
large weather effects very far from the source of the changes (Urry 2006).  
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The complexity concept attractors refer to organising forces that guide behaviour; or energies that 
motivate (Kuhn 2009). Attractors draw entities towards or away from goals and identifying these 
attractors helps to understand the workings of a system (Kuhn & Woog 2007). Organisations are 
networks with various patterns, which after moving through several states, settle into what is an 
optimum cycle for that point in time. Attractors influence this process of adaptation and change in 
organisations causing self-organising behaviour (Coleman Jr. 1999). Emergence in dynamic systems is 
linked to the rise of new attractors, which might creep in slowly, as organisations remain largely 
unaware of when the change was initiated (Goldstein 1999). Alternatively, these attractors can cause 
major upheavals and lead an organisation to transform their identity. Even though it might be difficult 
to predict when transition will occur, ‘increasing complexity and the appearance of chaotic dynamics’ 
indicate impending changes and transformations (Kuhn & Woog 2007, p. 187). When attraction shifts 
from one attractor to another, corresponding change in direction is evidenced in the organisations 
(Manson 2001).  
The complexity concept, self-organisation, is central to complexity thinking (Mason 2007). It refers to 
a capacity to continuously adapt to the environment (Kuhn 2009). Urry (2006) used a maze as an 
analogy to explain self-organisation in systems wherein the walls rearrange as one walks through it. 
Just as the person needs to alter routes and take new steps to adjust to the changing maze, systems 
are also compelled to adapt to evolve as they self-organise continually to accommodate changes in 
the environment. Mason (2007) observed that the process of self-organisation is not controlled by an 
external party but results from spontaneous interactions between the agents in the system. Self-
organisation, a central concept in complexity theory, has been utilised to explain the emergence of 
new phenomena, including group behaviour, from the dynamic interactions between the members of 
the group (Goldstein 1999).   
Each of the described principles influences the others. This relationship between the complexity 
concepts of initial conditions, dynamism, emergence, attractors and self-organisation is captured in 
the IDEAS complexity framework (see Figure 1). The IDEAS complexity framework depicts the 
relationships between the initial conditions in the businesses, and the dynamism and emergence in 
the business environment which influence and impact on each other. This is depicted by the three 
black line arrows. The three sets of red block arrows depict the factors of attraction emanating from 
the initial conditions, dynamism and emergence which influence and impact upon the self-
organisation of businesses. The centre circle represents self-organisation. The ring around the circle 
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depicting self-organisation represents the basins of attraction which determine the choice of self-
organising actions of the entity under study. 
The IDEAS complexity framework is used to identify categories of initial conditions, dynamism, 
emergence and attractors that impact the self-organisation of an entity.   The five concepts used as 
metaphors are adaptable to facilitate the study of social systems in varied contexts. In this research, 
the IDEAS complexity framework is adapted to study business responses to climate change as 
explained in Chapter 5. 
4.8 Summary  
In this chapter, complexity thinking in strategy was introduced with emphasis on the complexities of 
the business environment in relation to climate change. Strategy models were reviewed in relation to 
their uses and limitations in dealing with complexities in the business environment leading to the 
proposal to use complexity theory concepts as a framework for this research. Complexity theory was 
introduced and the use of complexity theory in management studies reviewed with emphasis on the 
use of complexity theory perspectives in the study of business strategies. An overview of complexity 
theory in the study of management literature from varied perspectives and specifically addressing 
climate change was presented. The chapter concluded with the presentation of the IDEAS Complexity 
framework utilising the complexity concepts of initial conditions, dynamism, emergence, attractors 
and self-organisation as metaphors to study the big picture. The next chapter explores specific 
literature on corporate strategies in response to climate change to develop models of the five 
complexity concepts. These five models are then incorporated into the IDEAS complexity framework 
to adapt it into the IDEAS theoretical framework which is used in this research to study corporate 
strategies in response to climate change.  
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FIGURE 1: IDEAS Complexity Framework 
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CHAPTER 5 IDEAS THEORETICAL FRAMEWORK 
DEVELOPMENT 
 
Chapter 4 reviewed literature on business responses to climate change to establish the research gaps 
which this research seeks to fill. The purpose of this Chapter 5 is to develop the IDEAS theoretical 
framework to study corporate responses to climate change. This framework is adapted from the IDEAS 
complexity framework developed in the beginning of this chapter. Models are developed to represent 
the sub-frames in each of the complexity frames and integrated into the theoretical framework. The 
IDEAS framework developed in this chapter is used for the analysis of the data as presented in 
Chapters 7 and 8. 
This chapter is set out as follows:  
Section 5.1 reviews literature on corporate strategies in response to climate change to identify the 
initial conditions, dynamism, emergence, attractors evident in the business internal and external 
environments and lastly the self-organisation evidenced in the businesses in response to climate 
change. 
Section 5.2 proposes the IDEAS theoretical framework used in this research to study corporate 
strategies in response to climate change. The framework is adapted from the IDEAS complexity 
framework presented in Chapter 4 by incorporating the categories within the five complexity concepts 
of initial conditions, dynamism, emergence, attractors and self-organisation. 
Section 5.3 summarises the chapter. 
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5.1 Business Environments – A Complexity Perspective 
The five complexity concepts - initial conditions, dynamism, emergence, attractors and self-
organisation are explained in the following sections and considered in relation to literature. The 
literature reviewed is drawn from the fields of strategy, B&NE which include climate change and B&CC. 
evidence is gathered from the literature to substantiate the development of models for each of the 
five complexity concepts. These models are used to adapt the IDEAS complexity framework (see 
Chapter 4) to develop the IDEAS theoretical framework which is used for the data analysis in this 
research. 
5.1.1 Initial Conditions 
In this research, Initial conditions of the businesses in the context of climate change refer to the 
conditions present in the businesses which influence their responses to the dynamism and emergence 
in the business environment and determine the way they self-organise. A review of the literature 
reveals a variety of internal factors impact business responses to climate change. These pertain to 
climate change identity, attitudes and beliefs, leadership, and climate change capabilities. Each 
category is explicated in the following sections. 
5.1.1.1 Climate Change Identity 
Climate change identity here refers to the image businesses portray to the external world in relation 
to climate change. Manifestations of corporate identity that shape strategy development in an 
organisation include the heritage of the firm – more specifically the organisational mission, vision, and 
values (Stacey 2011). Mission statements and corporate values espousing the business environmental 
advocacy are common methods used by businesses to manage their environmental considerations 
(Quasi 2011). The image or reputation of the firm, besides corporate history and culture, influence 
business responses to climate. Even major businesses such as ExxonMobil are vulnerable when its 
reputation and brand image are targeted as in the defamation campaign by Greenpeace aimed at 
ExxonMobil’s environmental policies (Mackay and Munro 2012).  
 
 
88 
 
TABLE 1: Initial conditions: Climate change identity factors 
Category Factor Source 
Climate change identity 
 
(refers to the image businesses 
portray to the external world in 
relation to climate change) 
Mission, vision and values Stacey (2011) 
Quazi (2001) 
Heritage of the firm / Corporate 
history and culture 
Stacey (2011) 
Hoffman (2007) 
Image / reputation of the firm Hoffman (2007) 
Wittneben, B et al. (2012) 
Mackay and Munro (2012) 
Signal of environmental 
responsibility  
Brouhle and Harrington (2009) 
Company documents 
(Sustainability reports) 
Kolk and Perego (2008) 
Saeverud and Skjaerseth (2007) 
Hoffman (2006) 
Websites BÖHm, Brei and Dabhi (2015) 
Frandsen and Johansen (2011) 
Mackay and Munro (2012) 
Marketing Banerjee (2001b) 
Svensson (2008) 
Wright, Nyberg and Grant (2012) 
 
Sustainability reports, websites and marketing materials communicate a business’ position on climate 
change to society at large and specifically to current and potential investors and customers. 
Sustainability reports sometimes dedicate pages to climate change wherein details of emissions, 
emission reduction and energy efficiency activities are voluntarily described for multiple audiences 
(Kolk 2008b). ExxonMobil used its 2001 sustainability report to convey an altered stance to climate 
change, stating that although scientific evidence was inconclusive, they accepted that the potential 
impacts of greenhouse gas emissions may be significant (Saeverud & Skjaerseth 2007).  
Corporate websites of businesses complement the environmental information included in the 
sustainability reports, using them as marketing tools. The UK company EDF Energy, proudly 
announced on its website that it was the official sustainability partner of the 2012 London Olympics 
(BÖHm, Brei & Dabhi 2015).  
Businesses use marketing materials to manage how they are perceived by the public and to 
differentiate themselves from competitors. Environment and climate change related marketing 
materials are used by businesses as tools to exhibit their contribution to a more sustainable society 
(Wright, Nyberg & Grant 2012). Regrettably, the marketing claims of some organisations are seen as 
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a public relations exercise and even claims made by highly ethical and green companies, such as Ben 
and Jerry and the Body Shop, invite scrutiny (Banerjee 2001b). 
Managing the climate change identity is important for businesses with increased focus on their 
emissions data by stakeholders such as regulators, shareholders, potential investors, customers, 
NGOs, and all of society. An example of a major mismanagement in this regard is the case of BP’s 
advertising campaign Beyond Petroleum in 2004 when they overpromised actions to reduce 
emissions, which they could not meet, and opened themselves up to ridicule (Kolk 2008a).  
Review of literature helped to identify the factors as discussed above which contribute to define the 
climate change identity of a business. Table 1 lists the identified factors and the corresponding sources 
of information.  
5.1.1.2 Attitudes and Beliefs 
TABLE 2: Initial conditions: Attitudes and beliefs factors 
Category Factor Source 
Attitudes and beliefs 
 
(refers to views and opinions 
held by the top management of 
businesses that influence 
decision making in the context of 
climate change) 
Attitudes and beliefs of top 
management 
Stacey (2011) 
Wright, Nyberg and Grant (2012) 
Vithessonthi (2009) 
Mason (2008) 
Ethical consideration Okereke (2007) Kolk (2008b) 
Management’s orientation to 
risk taking/ risk avoidance 
Stacey (2011) 
Okereke (2007) 
Williams, S, Zainuba and Jackson 
(2008) 
Management’s orientation to 
seeking new opportunities 
Stacey (2011) 
Cunha and Cunha (2006) 
Sense of social responsibility 
Hoffman (2007) 
Okereke (2007) 
Nyberg, Spicer and Wright (2013) 
Fiduciary obligation 
Okereke (2007) 
Hoffman (2006) 
Wallace (2009) 
 
Attitudes and beliefs here refer to views and opinions held by the senior managers of the businesses 
that influence decision making and significantly shape business strategies in the context of climate 
change. Literature explores attitudes in a variety of contexts relevant to this research such as attitudes 
to sustainability (Vithessonthi 2009), attitudes to the environment and climate change (Wright, 
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Nyberg & Grant 2012), attitudes to change when faced with turbulence and complexity (Mason 2008), 
attitudes to risk (Nyberg & Wright 2016), and attitudes to opportunity (Kolk & Pinkse 2008). Further 
drivers of business decisions emanating from attitudes and beliefs include a sense of social 
responsibility (Hoffman 2007; Nyberg, Spicer & Wright 2013), fiduciary obligation both in terms of 
climate change and related to shareholder returns (Hoffman 2006; Okereke 2007; Wallace 2009), and 
ethical consideration (Kolk 2008b; Okereke 2007). 
The relationship between attitudes and business endeavours specifically in the fields of sustainable 
development, environment and climate change has been discussed in literature. What is apparent is 
that while attitudes have the potential to influence decisions, they need to be considered in relation 
to the prevailing context. Examples include the study of the relationship of attitudes of individuals in 
businesses, to how the business responds to climate change by Wright, Nyberg and Grant (2012) - 
who concluded that individuals balance their attitudes towards climate change with the context of the 
situation resulting in several identities for the same person. In a study of the impact of attitude on 
sustainable development, Vithessonthi (2009) proposed that attitudes to sustainability have the 
ability to influence overarching considerations in businesses such as loss of competitive advantage 
and fear of poor performance. 
Manager’s orientation to risk taking / risk avoidance and seeking new opportunities also influence 
business strategies (Okereke 2007; Stacey 2011). Perceptions of risk are compounded by uncertainty 
and potential losses (Williams 2008). At the other end of the scale, managers’ orientation to seeking 
opportunity is also an important consideration in choosing strategies (Cunha & Cunha 2006; Stacey 
2011). The same complexities in climate change which are deemed to generate risks for businesses, 
can also become key factors in generating opportunities for astute businesses which are able to look 
ahead, evince leadership capabilities and gain a strategic advantage over their rivals (Kolk & Pinkse 
2008). With reference to how businesses perceive risk in climate change, Nyberg and Wright (2016) 
brought to light the inadequacies of existing monetary and market frames to fully comprehend the 
complexities of climate change. 
Review of literature helped to identify the factors as discussed above which contribute to define the 
attitudes and beliefs of senior managers of the businesses in relation to climate change. Table 2 lists 
the identified factors and the corresponding sources of information.  
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5.1.1.3 Leadership 
Leadership here refers to the direction and guidance of personnel with decision making 
responsibilities in the context of climate change. Literature on the topic of leadership variably refers 
to the role of leaders in organisations as managers (Banerjee 2001a; Lissack 1999; Rueda-Manzanares, 
Aragon-Correa & Sharma 2008), senior management (Banerjee & Bonnefous 2011; Smith 2005), 
decision-makers (Banerjee 2001b), executives (McGuinness & Morgan 2000), leadership (Mintzberg 
1977), management (Mintzberg 1977), top management (Moussetis 2011) and leaders (Stacey 1995). 
In this research, the terms leader and leadership will be used to refer to any person in authority with 
an involvement in strategic decision-making concerning the organisation in the context of climate 
change. 
TABLE 3: Initial conditions: Leadership factors 
Category Factor Source 
Leadership 
 
(refers to the direction and 
guidance of personnel with 
decision making responsibilities 
in the context of climate 
change) 
Quality and direction of 
leadership 
Stacey (2011) 
Mintzberg (1997) 
Leverage in climate policy 
development; Power to 
influence and shape the 
environment 
Okereke (2007) 
Dunn (2002) 
Perception and interpretation of 
complexity 
Rueda-Manzanares et al. (2008) 
Banerjee (2001b) 
Sanchez (1997) 
Thwaites and Glaister (1992) 
Analysis of the perceived 
conditions; quick decisions 
Levy et al. (2009) 
Mason (2007) 
Ability to effect the required 
changes 
Lissack (1999) 
Rueda-Manzanares et al. (2008) 
The crucial role played by leaders in organisations as mediators between unpredictable changes in the 
environment and business operations which on the contrary seeks stability was emphasised by 
Mintzberg (1977). In his opinion, leadership can accelerate or dampen the organisational response to 
environmental change. Operating in a rapidly changing environment, managers are required to 
analyse the perceived conditions (Levy et al. 2009) and to make quick decisions resulting in the loss of 
long term control (Mason 2007). In this situation, the focus on the cognitive capacities of leaders is 
heightened as a source of competitive advantage for businesses. This also determines why businesses 
that are subject to the same environmental turbulence react differently and adopt different strategies 
(Thwaites & Glaister 1992). 
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In the absence of accurate information, managers who operate in a complex environment, are 
required to make perceptive and rational decisions to enable their firm to adapt to the environment 
(Sanchez 1997). In this context, the first challenge that leaders face, is whether they perceive the 
complexity in the environment (Rueda-Manzanares, Aragon-Correa & Sharma 2008) and if they do 
perceive, the second challenge is how they interpret the relationship of the environmental complexity 
to their organisation (Banerjee 2001b). The third challenge is to change organisational processes and 
policies and to align resources accordingly (Lissack 1999). 
How an organisation deals with environmental dynamism is linked to the power it wields within its 
environment and the ability of its leaders to shape the environment. The costs and benefits of power 
in the business environment for organisations is correlated to the ability of business leaders to shape 
policy, explore economic opportunities, transform thinking, and obtain competitive advantage while 
being exposed to price volatility and first mover disadvantages (Dunn 2002). 
Review of literature helped to identify the factors as discussed above which contribute to define the 
leadership of a business in relation to climate change. Table 3 lists the identified factors and the 
corresponding sources of information.  
5.1.1.4 Climate Change Capabilities 
TABLE 4: Initial conditions: Climate change capabilities factors 
Category Factor Source 
Climate change capabilities 
 
(refers to the skills, 
competencies, resources and 
facilities available to a business 
in the context of climate change) 
Core competencies 
Limited skills and knowledge 
Hoffman (2007) 
Sangle (2011) 
Saving costs; making profits; 
Financial constraints 
Hoffman (2007) 
Okereke (2007) 
Sangle (2011) 
Guarding against risk Okereke (2007) 
Development of new 
organisational capabilities  
Brouhle and Harrington (2009) 
Kolk and Pinkse (2004) 
Changes in technology Okereke (2007) 
Dunn (2002) 
Established business processes Sullivan (2008) 
Dynamic capabilities Teece et al (1997) 
Anderson (1999) 
Climate change capabilities here refers to the skills, competencies, resources and facilities available 
to a business in the context of climate change. The capacity of an organisation to keep pace with 
changing environments and maximise opportunities requires the flexible use of existing and newly 
acquired skills, resources and competencies. In this context, Stacey (2011, p. 86) referred to factors 
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such as core competencies and distinctive assets such as intellectual capital, firm specific practices, 
and customer relationships. Conversely, institutional constraints inhibit businesses from pursuing the 
low carbon path (Decanio 1999). Some of the capabilities that shape organisational responses to 
climate change are discussed as follows.  
High emission industries such as the electricity utility and mining sectors by the very nature of their 
current business processes are not able to achieve significant reductions in their emissions, while their 
emissions are projected to increase over time in alignment with their business growth (Sullivan 2008). 
In his treatise on clean technology, Sangle (2011) stated that businesses are less likely to adopt 
expensive clean technology due to financial constraints. The high costs typically associated with clean 
technology coupled with limited internal skills and knowledge within the business for innovation and 
change hinder corporate efforts towards a low carbon regime. 
Research on climate change capabilities of businesses acknowledges the volatile and changing nature 
of the business environments both internal and external and the need for businesses to be flexible in 
aligning their resources, knowledge, skills and capabilities with the demands of external forces. In this 
context, insights from the dynamic capabilities theory are used in conjunction with complexity theory. 
5.1.1.4.1 Insights from dynamic capabilities theory 
Dynamic capabilities refer to organisational capacity to keep pace with changing environments by 
flexibly using existing and newly acquired skills, resources, and competencies (Teece, Pisano & Shuen 
1997). In unstable conditions, dynamic capabilities, along with the capabilities of the business to 
respond and adaptive decision-making strengths, are considered as key factors of business capabilities 
(Anderson 1999). Internal organisational measures such as the development of new organisational 
capabilities (Brouhle & Harrington, 2009), new products, improved products, or a change in corporate 
culture to embrace climate change efforts (Kolk & Pinkse 2004) require dynamic capabilities as 
organisations align themselves to respond to climate change. These capabilities in organisations are 
crucial to differentiate proactive organisations which perceive opportunities in the business 
environment and seek to self-organise in response. By inference, organisations which lack these 
capabilities will present the maximum resistance to change. Further use of the dynamic capabilities 
theory to analyse corporate strategies of Australian businesses in response to climate change assists 
in the development of the dynamic capabilities model in Chapter 8 (see Figure 12). 
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Review of literature helped to identify the factors as discussed above which contribute to define the 
climate change capabilities of a business in relation to climate change. Table 4 lists the identified 
factors and the corresponding sources of information.  
The identified categories of internal conditions namely climate change identity, attitudes and beliefs, 
leadership and climate change capabilities are represented as initial conditions present in the internal 
business environment (see Figure 2).  
FIGURE 2: Initial conditions model 
 
5.1.2 Dynamism  
In this research, Dynamism in the context of climate change refers to the complex transactions in the 
network of agents as they respond, influence and adapt to the self-organisation of all agents and the 
emergence in the business environment. The term agents is used as an encompassing term to refer to 
all entities in the complex adaptive systems in the climate change context and is deemed to include 
all stakeholders of businesses as identified in literature.  
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The Fahey and Wokutch (1983) (see Appendix 6) business-society exchange model illustrated the 
interactions between business and society. The depicted exchanges are not confined to the domain 
of economic (market) transactions but are exchanges between institutions within the business system 
and the economic, political, legal and social systems. Furthermore, each system is comprised of formal 
and informal institutional arrangements and agents, such as organisations, associations, interest 
groups and individuals, each with a specific role. Every agent in every system represents distinct 
interests, goals, and values, and brings different resources (economic, political, legal or social) to each 
exchange. This, shapes and diversifies the negotiating and bargaining processes between agents. 
Correspondingly, this heightens complexity in the business – society exchanges, which are dynamic 
and create a complex web of relationships. It is in this dynamic business environment that businesses 
endeavour to successfully operate, while simultaneously addressing demands.  
In addition to the systems illustrated by Fahey and Wokutch (1983), environmental systems and 
technological systems have important roles in the business environment in relation to climate change 
and are considered in this research as part of the dynamic business environment. The natural 
environment represents an important stakeholder of business operations (Haigh 2008a; Haigh & 
Griffiths 2009) and the ways some businesses relate to the natural environment is under public 
scrutiny (Laasonen, Fougère & Kourula 2012). Technological advances are seen as a key avenue for 
businesses to move into a carbon neutral regime and include references to clean technology (Sangle 
2011; Weinhofer & Hoffmann 2010), low emission technology (Xynas 2011), carbon capture and 
storage (Diesendorf 2006) and renewable energy technology (Slawinski & Bansal 2012). 
The following section presents a review of literature on corporate responses to climate change to 
identify specific references to the agents in the various systems which impact and influence businesses 
strategies. 
5.1.2.1 Agents in the business environment in the context of climate change 
Review of literature helped to identify the agents in the business environment in the context of climate 
change and these agents were aggregated into seven systems in the business environment namely 
the business, economic, environmental, legal, political, social, and technology systems as discussed in 
the following sections. Corresponding sources of information are also listed in tables. 
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5.1.2.1.1 Agents in the Business Systems 
References to industry associations, supply chains, customers and competitors as agents of influence 
in the business environment in the context of climate change are discussed here (see Table 5). 
Membership of industry associations assists organisations to reduce external pressures related to 
environmental performance by undertaking cooperative measures. It also helps businesses to mitigate 
the threat of stakeholder sanctions, managing their perceptions and also giving businesses a 
cooperative base for lobbying government (Etzion 2007). In an industry group, the level of cohesion 
between members is reported to influence business strategy. When cohesion is low, proactive firms 
use it as an opportunity to differentiate themselves with their environmental strategies and increase 
their competitive advantage. When cohesion is high, organisations exhibit conformist and coordinated 
responses. With reference to the supply chain, it is claimed that a few dominant players in an industry 
can lead to the ready adoption of environmental management practices by the suppliers while it may 
not be as effective in fragmented industries (Delmas & Toffel, 2004). Within an organisation’s supply 
chain, the level of vertical integration can determine the level of dependency on suppliers and the 
exposure of suppliers to climate risks (Kolk & Pinkse 2007b). 
TABLE 5: Dynamism: Agents in the business systems 
System Agents in the climate change scenario 
Effects of dynamic 
interactions on businesses Source 
Business systems Industry associations Cooperative measures, 
disseminating knowledge, 
lobbying governments 
Etzion (2007) 
Customers Coercive pressures to 
conform 
Delmas and Toffel (2004) 
Brouhle and Harrington 
(2009) 
Etzion (2007) 
Competitors Competitive forces Kolk and Pinkse, (2007b) 
Suppliers Emission reductions in supply 
chain 
Kolk and Pinkse, (2007b) 
Customer pressure is the second most powerful force (after legislation) on organisations requiring 
them to adopt environmental management. Consider for instance, voluntary emission disclosure to 
signal due diligence, earn goodwill (as in petroleum and manufacturing industries) or enhance their 
reputation among customers (Brouhle & Harrington 2009). Greater contact with consumers is seen to 
result in firms in certain industries making efforts to improve their environmental performance with 
the intention of signalling their environmental consciousness to the general public (Etzion 2007). 
Competitor actions also drive companies which operate in the consumer market (such as automobile 
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manufacturers) to utilise the opportunity to differentiate themselves from competitors by developing 
products that are climate friendly (Kolk & Pinkse 2007b). 
5.1.2.1.2 Agents in the Economic Systems 
Investors and insurers are two agents in the economic system that influence business responses to 
climate change (see Table 6). Climate change is a threat to both financial profit and the value 
shareholders place on the company. Investor influence on business responses to environmental issues 
varies with investor type and goals (Etzion, 2007). Investors such as pension funds, which have long-
term goals and do not shift positions easily, typically place greater emphasis on social and 
environmental performance of the organisations they invest in. The scrutiny of institutional investors 
can impel the voluntary reporting of emissions (Stanny & Ely, 2008). A major issue in this context is 
the lack of consistent methods of evaluating the environmental performance of organisations 
followed by asymmetrical valuation by investors who are seen to punish businesses performing poorly 
in relation to the environment while not adequately rewarding those that are performing well.  
TABLE 6: Dynamism: Agents in the economic systems 
System Agents in the climate change scenario 
Effects of dynamic 
interactions on businesses Source 
Economic Investors Scrutiny of environmental 
activities 
Stanny and Ely (2008) 
Insurers Evaluating environmental 
performance, higher risk 
premiums. Refusing cover 
Eisner (2004) 
Dawkins and Fraas (2011) 
Ball (2009) 
Insurers increasingly consider environmental performance when evaluating business cases (Eisner 
2004). Businesses with poor environmental performance are seen as higher risks and consequently 
are susceptible to higher premiums (Dawkins & Fraas 2011). Ball (2009) stated that businesses risk the 
refusal of insurance companies in providing them with cover when businesses are not seen as being 
proactive in reducing their emissions. 
5.1.2.1.3 Agents in the Environment Systems 
TABLE 7: Dynamism: Agents in the environmental systems 
System Agents in the climate change scenario 
Effects of dynamic 
interactions on businesses Source 
Environmental Natural environment Loss of markets, new 
opportunities 
Haigh and Griffiths (2009) 
Natural resources Depletion of,  
price hike 
Levy (1997a) 
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Haigh and Griffiths (2009) argued the case for including the natural environment as a stakeholder in 
the climate change scenario citing as criteria the dependence of organisations on the natural 
environment, their existence within it and their ability to affect the environment. Organisations need 
to understand nature’s potential and the ability of humans to destroy it if activities are not tailored in 
a sustainable manner. Extreme weather events in Queensland (Aldunce et al. 2016) can destroy 
infrastructure, resources and business markets.  Even if climate trends do not affect a business 
directly, the effects can have implications for customers, suppliers, and competitors.   
The depletion of natural gas and oil reserves, and the associated price hikes, impel some organisations 
to use renewable energy, like wind and bio fuels (Levy 1997a). The efforts are still in nascent stages 
and the related issues are availability, suitability, costs and dependability. The uncertainty in the 
natural environment in the climate change scenario and the lack of knowledge of future directions 
and developments compound the complexity faced by business firms as they endeavour to chart their 
paths into the future. 
5.1.2.1.4 Agents in the Legal Systems 
Reviewing the progress of the climate change agenda at the global level at the time of this study in 
the yearly COPs conducted by UNFCCC, which help to address climate change, Banerjee (2012a) found 
no evidence of global regulations.  At country level, individual countries, like Canada, have developed 
regulations to meet its emission target (Brouhle & Harrington 2009). Similarly, an EU directive (such 
as the emissions trading directive) requires members to formulate national legislation  
TABLE 8: Dynamism: Agents in the legal systems 
System Agents in the climate change scenario 
Effects of dynamic 
interactions on businesses Source 
Legal International 
agreements 
Lack of consensus / lack of 
binding agreements on 
countries 
Failed to establish a global 
agreement 
Griffiths et al. (2007) 
 
Banerjee (2012a) 
 
National legislation Australian carbon tax Xynas (2011) 
(Ellerman & Joskow 2008). The USA Environmental Protection Agency (EPA), which began a process 
of regulatory reinvention in the 1990s, has struggled with regulatory reform encouraging corporations 
to proactively manage environmental impacts in response to pressures from stakeholders (Eisner 
2004). Australia, with a plethora of regulations at federal and state levels (Haigh 2008a; Talberg, Hui 
& Loynes 2016; Xynas 2011), was one of the first countries in the world to introduce the carbon tax in 
2012, which met with excessive opposition even in the lead up to the implementation of the tax 
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(Nyberg, Spicer & Wright 2013) and was subsequently repealed in 2014 with a change of government 
(Talberg, Hui & Loynes 2016). 
Differences in the regulatory systems of different countries generate a multitude of policies at 
national, state, and/or local levels. This has implications for managers, particularly those of multi-
national firms (Griffiths et al. 2007). 
5.1.2.1.5 Agents in the Political Systems 
TABLE 9: Dynamism: Agents in the political systems 
System Agents in the climate change scenario 
Effects of dynamic 
interactions on businesses Source 
Political National, regional 
and local 
governments 
Legislation, taxes, public-
private initiatives, research 
and development of clean 
energy 
Levy and Newell (2000) 
Delmas and Toffel (2004) 
Regulatory agencies such as governments, have the power to enforce climate legislation that have 
implications for companies (Delmas & Toffel 2004).  However, government policies typically avoid the 
tensions between environmental protection, consumerism, and economic growth (Webb 2012). For 
instance, USA government policy that prevented the ratification of the Kyoto protocol, was attributed 
by Greenpeace to powerful conglomerates such as Exxon-Mobil (Mackay & Munro 2012). Policy-
making, whether at a global or national level, is influenced by the bargaining between policymakers, 
activist organisations, and businesses (Fremeth & Richter 2011). Ill-defined policy frameworks and 
weak incentives can prevent firms from emission mitigation activities (Jones & Levy 2007; Okereke 
2007; Pinkse & Kolk 2010a; Sangle 2011). 
Government regulatory authorities do not typically interfere with value chain activities, which are left 
under the influence of market forces and management actions (Griffiths, Haigh & Rassias 2007). This 
can explain the phenomenon that though regulatory pressures are uniformly applied to all members 
in an industry, uniform responses and performance are not necessarily apparent (Etzion 2007). 
Regulatory authorities can also assist organisations by sharing R&D costs and providing technical 
assistance (Delmas & Toffel 2004).    
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5.1.2.1.6  Agents in the Social Systems 
TABLE 10: Dynamism: Agents in the social systems 
System Agents in the climate change scenario 
Effects of dynamic 
interactions on businesses Source 
Social NGOs Negative publicity, forces 
requiring positive actions 
Kolk and Pinkse (2007b) 
Delmas and Toffel (2004) 
Communities Influence businesses Brouhle and Harrington, 
(2009) 
Media Information and 
misinformation 
Kenix (2008) 
Antilla (2005) 
 
Community groups, non-government organisations (NGOs) and the media are three key agents in the 
social systems in relation to climate change (see Table 10). Community groups can positively influence 
businesses to adopt environmental plans and engage in technological innovations (Brouhle & 
Harrington 2009). Affected communities such as those living in the vulnerable islands of the Pacific, 
have the potential to initiate climate change related adaptive measures and the local governments 
capitalise on this by focusing on raising climate change awareness amongst the people (Iati 2008). 
Community and environmental interest groups sometimes assume the role of watchdog, representing 
public interests, and have the power to enforce environmental practices on organisations by raising 
awareness in the media or even taking legal action (Delmas & Toffel 2004).  Along with government 
agencies, they are in a position to pressurise organisations to measure their emissions and set 
reduction targets (Kolk & Pinkse 2007b). NGOs (which include environmental groups) have been 
described as non-state, non-firm forces that ‘have grown in number, size, and stature and have 
become important actors influencing the conduct of business, including business–government 
interactions and the broader role of business in society’ (Dahan, Doh & Teegen 2010). Besides serving 
as watchdogs, NGOs have a recognised ability to challenge and change dominant frames, as in the 
establishment of corporate social responsibility as an accepted paradigm. There is considerable 
evidence of partnerships between NGOs and businesses that serve to address climate change by 
establishing carbon accounting and reporting standards (Dunn & Flavin 2002) and developing low 
emission technologies (Hofman 2002).  
Media has also been influenced by climate sceptics and fossil fuel industries. Antilla (2005) reported 
that climate change did not feature as prime news in the USA media and presented climate change as 
a debatable, controversial and an uncertain phenomenon. Kenix (2008) on the other hand, researching 
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New Zealand media sources, reported that climate change related content was not sensationalised or 
focused on potential debates as in the USA. This led the author to surmise that media coverage of 
climate change is strongly linked to the prevailing beliefs in the country of origin of the coverage. 
5.1.2.1.7  Agents in the Technology Systems 
TABLE 11: Dynamism: Agents in the technology systems 
System Agents in the climate 
change scenario 
Effects of dynamic 
interactions on businesses 
Source 
Technology  Climate change 
scientists (IPCC) 
Belief / scepticism regarding 
human induced climate 
change 
Saunders and Turekian 
(2011) 
Clean energy 
researchers 
Development of alternate 
fuel sources 
Levy (1997a) 
 
Weinhofer and Hoffmann (2010) identified larger companies with more resources as having more 
potential to develop and adopt clean technologies to reduce their emissions.  However, most evidence 
of technology development is seen in business partnerships with other organisations such as the 
government, research institutions such as CSIRO and universities (Durie et al. 1996). Industry 
associations are also engaged in the development of carbon related technology on behalf of their 
member organisations as in the carbon capture and storage research conducted by the Australian Coal 
association (Diesendorf 2006). The range of technologies identified includes references to emission 
reduction and alternate energy sources.  The coal mining industry is seeking technological solutions in 
the form of carbon capture and storage to continue operating as long as coal reserves last (Diesendorf 
2006). Xynas (2011) wrote on climate change. that support for low emission technology is viewed in 
the Garnaut papers as a requirement for Australia’s contribution to global efforts to innovation and 
supports the implementation of a carbon tax to fund technological innovation to develop green 
industries and renewable energy resources. With reference to alternative sources of energy, the initial 
inhibitive costs of renewable energy technologies have been declining steadily with predicted 
increases in the scale of production and commercialisation of the technologies (Diesendorf 2014). 
Business-society exchanges as discussed above are incorporated into a dynamism model (see Figure 
3) adapted from the framework proposed by Fahey and Wokutch (1983) (see Appendix 6).  
Environment systems and technology systems are identified as important components of the current 
business environment in addition to the business, social, political, economic and legal systems and 
included in the model. The figure depicts the complex network of exchanges in the business 
102 
 
environment depicting the various systems, the multiple agents in the systems and the interactions 
between the multiple agents within the business environment. This model is used to represent 
Dynamism in the business environment and is incorporated into the theoretical framework which is 
presented in Section 5.2 of this chapter. 
FIGURE 3: Dynamism model 
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5.1.2.2 Insights from Stakeholder theory 
The complexity concept of dynamism used to analyse the actions and impacts of the multiple agents 
in the complex adaptive systems in the business environment, shares commonalities with stakeholder 
theory from management studies. Freeman’s (1984) oft-cited definition suggests a stakeholder is ‘any 
group or individual who can affect or is affected by the achievement of the organisation’s objectives’ 
(p.46). Although all agents within a business environment might not represent a ‘stakeholder’ to the 
business, they might have a stake in climate change. 
Mitchell, Agle and Wood (1997) identified key stakeholder attributes that increase their salience – 
namely, power, legitimacy, and urgency. These attributes can gauge stakeholder influence. Haigh and 
Griffiths (2009) have since developed a stakeholder identification framework, which included the 
fourth dimension of proximity. Proximity is used in terms of spatial connectivity.  This model has been 
used by the researchers in the differentiation between primary, definitive, expectant, latent and non-
stakeholders (see Figure 4).  
FIGURE 4: Stakeholder identification model  
 
(Source: Haigh and Griffiths 2009) 
 
The definitions of the four characteristics in brief are as follows (Haigh and Griffiths 2009): 
Power – the ability to influence others to bring about desired outcomes 
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Legitimacy – necessary to maintain competitive advantage; desirable social good; those that really 
count. 
Urgency – the degree to which an issue requires immediate action 
Proximity – related spatially 
Together, these four attributes helpfully informed this study by identifying the primary, definitive, 
expectant, and latent agents in the business environment in the context of climate change (see Figure 
14). This model integrates perspectives from the business level with views on the agents at the 
industry, country and global levels. It is acknowledged, however, that the dynamism in the business 
environment renders the analysis relevant to the specific time and context of the research as ‘both 
the ‘stakes’ and the ‘holders’ can change rapidly and unexpectedly’ (Hoffman and Georg, 2012, p. 18). 
The above sections provided evidence of the dynamism present in the business, economic, 
environmental, legal, political, social and technology systems in the context of climate change as 
represented in literature. The next section investigates the emergence evident in the business 
environment in the context of climate change. 
5.1.3 Emergence 
In this research, Emergence in the context of climate change refers to the policies, practices, processes 
and products evolving in the business environment as a result of the dynamism in the business 
environment and the self-organisation evidenced in all the agents. Applying the concept of emergence 
to strategy studies on climate change, literature includes references to policies, practices, processes 
and products. They are seen to be emerging in the business environment in response to climate 
change and are being adopted in different degrees by businesses. The four categories are discussed 
in further detail in the following sections. Tables highlighting the identified emergences in the business 
environment in the context of climate change as presented in literature with the details of the agents 
involved and the sources of information are presented for each category of emergence. 
5.1.3.1 Policies 
Many policy initiatives have emerged at the global, national and state government levels impacting 
how businesses respond to climate change. Global policy regarding climate change is spearheaded by 
UNFCCC, which has organised COPs annually since 1995. In the third COP in 1997, the landmark Kyoto 
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Protocol was adopted, which was the first global endeavour to set GHG emission reduction targets for 
member nations. Earlier COP attempts at negotiation failed to establish a global agreement mainly 
due to ‘significant disagreements between industrialized and developing countries over differentiated 
responsibilities in reducing emissions’ (Banerjee 2012a, p. 1762).  
TABLE 12: Emergence: Policies 
Categories of 
emergences 
Emergence in the 
business environment in 
the context of climate 
change 
Agents involved Source 
Policies COP agreements COP member nations UNFCCC (2016) 
Australian climate policies 
Carbon tax, CPRS, EEO etc 
Australian government, 
political parties 
Talberg, Hui and Loynes 
(2016) 
Subsequent COPS have seen progress in aligning countries towards emission reduction efforts. The 
Paris Agreement (COP21) made definite progress to stipulate ‘holding the increase in the global 
average temperature to well below 2 °C above pre-industrial levels and pursuing efforts to limit the 
temperature increase to 1.5 °C above pre-industrial levels, recognizing that this would significantly 
reduce the risks and impacts of climate change’ with all parties to the agreement required to 
‘undertake and communicate ambitious efforts’ to achieve the purpose of the agreement (UNFCCC 
2015, p. 22). The Paris agreement is seen as a positive step forward in the global policy regime. At the 
time of the Bonn COP 23 held in November 2017, USA was the only country which had withdrawn 
from the Paris agreement. 
 In Australia, a succession of governments has seen the introduction of national policies, such as the 
Greenhouse 21C (1995), the CPRS (2010) and the Carbon tax (2012) revoked by incoming governments 
(Talberg, Hui & Loynes 2016) (see Appendix 2).  The carbon tax was introduced in 2012 as a fixed-price 
permit scheme with the intention of conversion after a period of three years to a full emission trading 
scheme.  It was seen by some as an instrument which would encourage technical innovation and more 
likely to reduce greenhouse gases (Xynas 2011). Individual states have also been seen implementing 
climate related policies as in the Greenhouse gas reduction scheme (GGAS) by New South Wales in 
2003.  
5.1.3.2 Practices 
106 
 
TABLE 13: Emergence: Practices 
Categories of 
emergences 
Emergence in the business 
environment in the 
context of climate change 
Agents involved Source 
Practices Voluntary reporting of 
emissions 
Businesses, investors Levy (2008) 
Carbon accounting and 
reporting  
Businesses, governments, 
consultants 
Hoffmann and Busch 
(2008) 
(Levy, 2008) 
Carbon auditing Businesses, governments, 
consultants 
Eisner (2004) 
Haddock-Fraser and 
Tourelle (2010) 
Emission trading Economists, businesses, 
governments 
Kolk and Pinkse (2005) 
(Faure & Peeters 2008) 
Joint implementation UNFCCC, member countries, 
governments, businesses 
(Kolk & Pinkse 2005) 
(Bumpus & Liverman 2008) 
Clean Development 
mechanism 
UNFCCC, member countries, 
governments, businesses 
(Kolk & Pinkse 2005) 
(Bumpus & Liverman 2008) 
Carbon offsetting Businesses in other countries (Bumpus & Liverman 2008) 
(Pinkse 2007) 
Climate change has brought with it a plethora of new practices in the business environment requiring 
businesses to acquire additional skills, new technology and invest money and labour. Companies are 
increasingly required to assess and reduce their carbon footprint while there are no standardised 
procedures and methods of how to report or analyse a company’s carbon consumption or emission 
of greenhouse gases (Hoffmann & Busch 2008) and a lack of understanding of the implementation 
process for carbon neutrality (Ball et al. 2009).  
Several voluntary corporate initiatives in response to climate change and carbon emissions have 
emerged globally in the absence of leadership at both national and international levels (Levy 2008). 
These include voluntary reporting measures and the voluntary disclosure of carbon emission levels, 
which have spurred a range of carbon accounting and reporting systems (Kolk, Levy & Pinkse 2008) 
and also given rise to a whole new industry of carbon consultants (Veal & Mouzas 2012). Accounting 
firms are increasingly seen moving into non-financial emission auditing services in response to 
assurance demands of businesses whether voluntary or mandatory (Kolk & Perego 2008). 
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Flexible mechanisms such as emission trading32, joint implementation (JI)33, the Clean Development 
mechanism (CDM)34 and carbon offsetting encourage businesses to partner with other businesses and 
governments globally in locations where emission reductions are achieved with less effort. They can 
reduce greenhouse gas emissions by attaining and transferring emission credits (Kolk & Pinkse 2005). 
Faure and Peeters (2008) reported that the economic measure of emission trading was introduced 
around 2005 to assist firms to shift the onus of their carbon footprint. This saw the emergence of 
several emission trading organisations such as the European Union Emission Trading scheme (EU ETS) 
(Faure & Peeters 2008). The effectiveness and efficiency of the emission trading system to reach the 
targets of reducing emissions is questionable. Carbon trading35 is essentially an invention of 
economists (Faure & Peeters 2008) and as a flexible mechanism (Pinkse 2007), the participation of 
businesses is optional and many do not use it because of its seeming irrelevance (Pinkse & Kolk 2007).  
Joint implementation, clean development mechanism and carbon offsetting36 provide alternative 
mechanisms to businesses when carbon reduction is more expensive or not feasible. This is done by 
purchasing carbon credits for emission reduction projects such as forest planting, renewable energy 
and biofuels initiated in other parts of the world (Bumpus & Liverman 2008). These flexible 
mechanisms authorize businesses to pollute (Bumpus & Liverman 2008), serve as an attraction for 
profit seeking businesses with no government scrutiny or industrial self-regulation (Böhm, Misoczky 
& Moog 2012), challenge businesses to integrate these mechanisms into their climate change 
strategies (Pinkse 2007) and serve as a detractor for the simple remedy for climate change – leaving 
the fossil fuels in the soil! (Bond 2008). 
5.1.3.3 Processes 
                                                          
32 Emission trading - Known as the Carbon market - Buying and selling permits for emissions or credits for reductions in 
emissions. 
33 Joint implementation (JI) - Country with an emission reduction or limitation commitment under the Kyoto Protocol (Annex 
B Party) allowed to earn emission reduction units (ERUs) from an emission-reduction or emission removal project in another 
Annex B Party 
34 Clean development mechanism (CDM) - Country with an emission-reduction or emission-limitation commitment under 
the Kyoto Protocol allowed to implement an emission-reduction project in developing countries. 
35 Carbon trading - An overall term to describe a plan to reduce emissions by big polluters that requires companies to buy 
and sell the right to pollute. 
36 Carbon offsetting - A situation where businesses or individuals pay money to make up for their carbon pollution. The 
money goes to projects like renewable energy, energy efficiency or reforestation that will reduce or absorb emissions 
elsewhere. 
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TABLE 14: Emergence: Processes 
Categories of 
emergences 
Emergence in the business 
environment in the 
context of climate change 
Agents involved Source 
Processes Emission reduction 
processes 
 
Businesses, supply chain 
In the agricultural industry  
In the wine industry 
Kolk & Pinkse (2005) 
Baranchenko and 
Oglethorpe (2012) 
Galbreath (2011) 
Energy efficiency and fuel 
switching 
Businesses, NGOs Dunn and Flavin (2002) 
Carbon capturing 
technologies 
Businesses, Industry 
associations, governments, 
research organisations 
Griffiths, Haigh and Rassias 
(2007) 
Geosequestration Businesses, Industry 
associations, governments, 
research organisations 
Diesendorf (2006) 
Emergent market strategies streamline products and processes to reduce emissions. The ‘energy 
efficiency’ approach has triggered a variety of activities in many businesses roughly grouped as energy 
supply solutions, energy demand solutions, process improvement, waste management solutions and 
transportation solutions (Hoffman 2007). Besides carbon geosequestration, which has not yet been 
implemented on a large scale, most businesses focus on internal measures to prevent emissions (Kolk 
& Pinkse 2007a). Businesses partner with members of their supply chain to develop processes that 
reduce emissions (Kolk & Pinkse 2005) and with NGOs as in the World wildlife fund’s (WWF) Climate 
Savers Programme working with transnationals such as Johnson & Johnson and Nike to reduce 
emissions through efficiency and fuel switching (Dunn & Flavin 2002). 
Development of new processes in the context of climate change are seen as unique to the business 
and were listed as internal innovation efforts of businesses by Kolk and Pinkse (2005). Process 
improvements are however, also seen as industry wide efforts to respond to the direct and indirect 
effects of climate change as seen in the research of the agricultural industry (Baranchenko & 
Oglethorpe 2012) and the wine industry (Galbreath, Charles & Oczkowski 2016). 
The costs of new process developments as seen in geosequestration is a key factor which brings 
together members of an industry to cooperatively invest in research through industry bodies. 
Geosequestration, which involves uncertain and risky processes to capture CO2, compressing and 
piping to the geosequestration site and finally injecting into suitable geological formations at least 800 
metres underground is an innovative process in the pipeline to reduce carbon footprints (Diesendorf 
2006). Businesses with vested interests such as fossil fuel suppliers (e.g. Australian coal mining 
companies) support research and development of processes such as carbon geosequestration. This 
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technology is not viable in terms of cost-benefit (energy used versus energy stored) and has inherent 
issues in the capture, conversion, solidification and transport of carbon (Diesendorf 2006).  
5.1.3.4 Products 
TABLE 15: Emergence: Products 
Categories of 
emergences 
Emergence in the business 
environment in the 
context of climate change 
Agents involved Source 
Products Emission reduction 
products 
Businesses, supply chain Kolk and Pinkse (2005) 
Green electricity (bio-
mass) 
Businesses, NGOs, research 
institutions 
Hofman (2002) 
Alternative fuel  Businesses, Government, 
research organisations 
Griffiths, Haigh and Rassias 
(2007) 
Low emission technologies Businesses, competitors, 
research agencies 
Kolk & Pinkse (2005) 
Renewable energy New entrants, governments, 
businesses, research 
institutions 
ASX (2011) 
Fuel cell technology Businesses, research 
institutions, industry 
associations 
Kolk and Pinkse (2005) 
PV (Photovoltaic 
technology) 
Businesses, research 
institutions 
Levy (1997b) 
 
Fossil fuels (coal, oil and gas), which have been the primary energy sources over the last century, are 
becoming scarcer and have been earmarked as the main source of greenhouse gas emissions (Foxon 
& Steinberger 2011). The development of low carbon alternatives has now come into focus and 
literature reveals a variety of business endeavours as some businesses attempt to commercialise new 
products to reduce emissions. Pressure to reduce a dependence on fossil fuels has spurred a 
corresponding increase in the number of entrants into the renewable energy sector (ASX 2011) and 
increased R&D on alternative energy sources such as PV (photovoltaic) technology, solar thermal, 
wind and biomass (Levy 1997a).  
The clean-energy sector (ASX 2011) is steadily emerging as an influential sector with a proliferation of 
R&D and manufacturing ventures on solar, wind, nuclear and bio-fuels products among others. Efforts 
in the renewable energy sector are steadily increasing but the related issues are availability, suitability, 
costs and dependability (Yun et al. 2011). R&D of solar, wind and geothermal energy has increased 
substantially, but these energy sources are not yet able to replace fossil fuels due to supply and 
storage issues.  
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New policies, practices, processes and products are illustrated in a model to represent emergence in 
the context of climate change in the theoretical framework presented in Section 5.2 of this chapter 
(see Figure 5).  
FIGURE 5: Emergence model 
 
5.1.4 Attractors 
In this research, Attractors refer to the detracting and reinforcing forces emanating from the internal 
and external business environments which influence business responses towards their preferred 
basins of attraction namely stability, bounded instability or instability. The complexity concept of 
attractors was used in this research to analyse the forces of attraction in the internal and external 
environments in relation to climate change and the basins of attraction they feed. These forces can 
originate both from within the organisation or external to the organisation and draw organisations 
towards the preferred basins of attraction. Conversely organisations will avoid forces that might pull 
them away from the preferred basin of attraction at a given time.  
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 In handling the conflicting forces, three distinct stances are evident in organisations. First, as 
represented in seminal literature on strategy, organisations primarily focus on protecting core 
activities from the environmental turbulence and to strive to reduce the same (Løwendahl & Revang 
1998). Second, in current literature in relation to climate change, the focus shifts towards 
organisational adaptation to the pressures of the business environment. Third, as Child and Rodrigues 
(2011) claimed, organisations also have the capacity to shape and influence their environments. These 
stances connect with the business attitudes towards uncertainty, risk, environmental pressures, and 
organisational opportunity-seeking. These forces emanating from the external and internal business 
environments are the attractors that guide organisational behaviour. While responding to the internal 
and external detracting and reinforcing forces businesses are depicted as seeking stability, seeking 
bounded instability and seeking instability (Stacey 2011) and these constructs are explored further in 
relation to business responses to climate change in the following sections. 
5.1.4.1 Forces of Attraction  
Understanding the external and internal contexts in which businesses respond to climate change, as 
presented in the preceding sections on dynamism, emergence, and initial conditions, helps to identify 
the forces that influence business responses to climate change. These forces include those that detract 
organisational efforts to mitigate emissions and those that reinforce those efforts. The identified 
factors can become drivers or barriers depending on the situation and characteristics of the 
organisation at a given time.  
Terms used to commonly describe forces that draw entities away from desired action include barriers 
(Okereke 2007; Sangle 2011), blocks (Rabe 2007; Wasdell 2011), hurdles (Hall & Martin 2005; Hoffman 
2005), obstacles (Bradford & Fraser 2008; Bumpus & Liverman 2008) and obstructions (Antilla 2005; 
Banerjee & Bonnefous 2011). In this thesis, a common term used to encompass these forces is 
‘detracting forces’, which denote forces with various degrees of capacity to diminish, reduce, weaken 
or even undermine the effect of positive business initiatives in response to climate change. 
Forces that move entities towards desired actions have been described as drivers (Galbreath, Charles 
& Oczkowski 2016; Kolk & Pinkse 2004), motivators (Ellerman & Joskow 2008; Okereke 2007), 
influencers (Banerjee 2012a; Wright, Nyberg & Grant 2012), stimulus (Foxon et al. 2013; Pinkse & Kolk 
2010a) and promoters (Webb 2012; Wright & Nyberg 2012). In this thesis, the term ‘reinforcing forces’ 
is used to encompass all of the above to depict forces which exert varying levels of support, 
strengthening, fortifying and boosting initiatives of entities towards desired goals. 
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In the context of climate change, detracting forces are those that prevent businesses from moving 
towards a low carbon regime. They belong to two categories:  those that arise from the external 
environment and those that emanate from within the businesses. Reinforcing forces are those that 
assist businesses towards a low carbon regime. They belong to two categories: those that arise from 
the external environment and those that emanate from within the businesses.  
5.1.4.1.1 Detracting Forces: External Environment 
A common theme identified in literature related to business responses to climate change relates to 
the high levels of uncertainty and lack of clarity present in the business environment. These are major 
detracting forces preventing businesses from investing time, efforts and money in addressing climate 
change. Uncertainty about the science of climate change has floundered between certainty and 
scepticism and has hindered emission reductions and the mitigation climate change affects (Friedman, 
Dunwoody & Rogers 1999; Holtz-Eakin & Selden 1995). Businesses like the members of the Global 
Climate Coalition (GCC) have challenged the science, highlighting the uncertainties rather than 
focusing on the consensus of the scientific community on the issue (Rothenberg & Levy 2012).  
Lack of global consensus on the issue (Saunders & Turekian 2011) and the refusal of all countries to 
cooperate on the issue raises uncertainties about the benefits of taking positive action to mitigate 
emissions and leads to heavy contestation between developed and developing countries, thereby 
exasperating the situation of the countries vulnerable to the effects of climate change (as in the Pacific 
islands). Australia’s failed attempt to impose a carbon tax on high emission businesses ahead of other 
countries can be attributed to the lack of similar initiatives by other countries. 
New regulations at country level that disrupt  traditional practices pose risks for businesses and these 
risks are compounded by uncertainty in the regulatory regime. Policy making is linked to national 
politics (Millán 2010) and where there is no consensus between all parties on climate change actions, 
future legislation becomes circumspect and tied to future politics in the country. Consider Australia 
where frequent government changes saw the repeal of several policies such as CPRS, the Carbon 
Farming initiative and the Carbon tax (Talberg, Hui & Loynes 2016).  
Lack of equivalent alternative energy sources to fossil fuels, is a major detracting force drawing 
businesses to seek stability in their current use of coal, oil and gas as energy sources. Comparing costs 
of alternative energy sources, Holzman (2009) declared that even wind which is the cheapest of the 
renewable energy sources would be cost effective only if an adequate carbon price is imposed on 
burning coal. The potential for renewable energy originating from natural resources, which include 
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solar energy, wind power, geothermal heat, hydropower, and biomass, replace coal is limited by their 
intermittency, lack of control, inadequate storage possibilities, dependency on the geography of the 
source locations and finally, the environmental impacts associated with these sources are unknown 
Yun et al. (2011). Businesses perceive risks in a move towards renewable energy generation - funding 
risks due to a deteriorating macroeconomic climate, lack of national commitments to tackling climate 
change, weather related volume risks and market risks such as increase in the price of commodities 
or decrease in the price of the electricity sold (Economist 2011). 
Competitive risks to businesses arise from the likelihood that carbon-intensive products and 
businesses become obsolete in comparison to new products and technologies with reduced carbon 
footprints (Kolk & Levy 2001). Bebbington and Larrinaga - Gonzalez (2008) stated that carbon markets 
and carbon taxes pose risk of loss of competitiveness for businesses increasing vulnerability to external 
competitors. Beermann (2011) listed the risks to businesses as (1) changes in demand due to changes 
in cultural preferences such as environment friendly products; (2) economic pressures such as 
increased energy prices, entry of new competitors with lower carbon footprints; (3) effects on 
production such as supply chain and logistics insecurities; and (4) effects on quality and quantity of 
product due to higher resource and transaction costs.  
Emerging practices and processes such as the voluntary disclosure of emissions pose risks for 
businesses. Limited authenticity in environmental endeavours of businesses is seen as a stock market 
risk (Bansal & Clelland 2004).  Voluntary disclosure can help to reduce the likelihood of adverse market 
reactions and reduced stock prices. However, it can be risky for businesses as by exposing poor 
emission trends, businesses increase the risk of being challenged by society watchdogs (Dawkins & 
Fraas 2011). 
Participation in carbon markets by businesses to hedge and manage their risk (Dunn 2002) and 
improve their reputation can however, pose reputational risks to businesses that buy carbon credits 
and financial risks to those businesses which sell them. This is because of a lack of standards, 
uniformity and transparency in the practice (Bumpus & Liverman 2008).  Markets might also collapse 
given limited policing and credibility (Gillenwater et al. 2007). 
Participation in clean development mechanism (CDM) projects can also be fraught with risk if a 
business is unable to deliver projected results (Bumpus & Liverman 2008). Carbon offsets where 
businesses pay someone to reduce emissions has been criticised as being unethical and detracting 
efforts of the business to reduce their own emissions (Bumpus & Liverman 2008).  
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5.1.4.1.2 Detracting Forces: Internal Environment 
Internal organisational characteristics drive businesses to seek stability and resist change. Some of the 
examples found in literature include the following: 
The nature of mass production and mass service entail clear and deliberate corporate strategies to 
drive standardised operations (Mintzberg (2007). This can make it difficult for businesses to adapt to 
the environment; their ‘sheer size and deliberate strategies’ can lock them into rigid positions making 
them inflexible in the face of unforeseen changes in the environments in which they operate. Given 
their fixed business processes, high-emission industries such as coal, are largely unable to adapt 
rapidly. Furthermore, their emissions are projected to increase over time in alignment with their 
business growth (Sullivan 2008). Current business practices (as in financial valuation by discounted 
cash flow) can also have a limited capacity to deal with the uncertainty of climate change and the new 
methods required to understand its impact (Tyler & Chivaka 2011). 
The limited availability of accurate and reliable information imposes major negative effects on 
business responses (Siggelkow & Rivkin 2005). This dearth of information heightens disorderly 
competitive activities, unpredictable innovation, quicker obsolescence of products, the need for faster 
product development times and finally, greater issues with forecasting the requirements of 
customers, products and services (Mason 2007). Operating in this type of environment, managers are 
sometimes required to make quick decisions and they lose long-term control (Mason 2007). 
Risks associated with innovation and embracing new technology are highly evident in the context of 
climate change.  Contemporary societal problems are the results of past technological successes 
(Harman 1976). This observation remains valid forty years since in current society which is inextricably 
wedded to the carbon emitting technology. Carbon mitigation has opened up a need for new low 
emission technology and businesses are faced with all the associated risks. Although established firms 
might have the necessary resources, they seldom pursue innovation driven business growth, unlike 
new entrants to the industry (Ahlstrom 2010). The capital cost of new technologies and the cost of 
replacing complete production processes and / or decommissioning current stocks and equipment can 
require heavy investment (Sangle 2011) coupled with the uncertainty of the success of the new 
technology and the likelihood of stranded assets. When dynamic capabilities are limited, businesses 
that are propelled towards instability by external forces head towards annihilation or extinction. 
Resistance to change is often linked to aversion to risk. This can manifest in managers’ attitude 
towards risk (Williams 2008). Consider the coal, oil, automobile and airline sectors that are threatened 
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by measures to control emissions as they either produce and / or are heavily dependent on fossil fuels 
(Levy 2008). Corporate history, organisational culture, and core competencies, can prevent 
organisations from actively seeking to change, drawing them closer to the attractor of stability 
(Hoffman 2007). 
5.1.4.1.3 Reinforcing Forces: External Environment 
Opportunities are perceived by some businesses in the climate change context. Uncertainty from 
environmental changes is generally considered risky for businesses. But when coupled with internal 
capabilities, these forces can be used beneficially by proactive firms which seek opportunities. 
Technology advances (Dunn 2002, Okereke 2007) and likelihood of increased energy prices (Bradford 
and Fraser 2008, Okereke 2007) can generate positive changes in businesses towards reducing 
emissions.  
Stakeholder pressures can drive the environmental initiatives of businesses (Sangle 2011). These 
pressures can emanate from government and regulatory bodies, consumers, community and 
environmental interest groups, and investors. Government actions and regulations represent a major 
influence on business responses to climate change, encouraging them to reduce emissions (Bradford 
& Fraser 2008; Brouhle & Harrington 2009; Delmas & Toffel 2004; Etzion 2007; Hoffman & Georg 2012; 
Kolk & Pinkse 2007a; Okereke 2007; Sangle 2011). External factors like legislative change or resource 
depletion can create instability within a business and can even contribute to its demise. Consider the 
UK steel industry, which has witnessed massive job cuts since 1994, when the government’s 
decarbonisation agenda fuelled instability (Heath 2016). 
Consumer pressure can also influence whether and how businesses respond to climate change, given 
their buying power (Hoffman & Georg, 2013, Delmas & Toffel, 2004). Green consumerism referring to 
consumer preference for green products, is prominently used in literature but invariably accompanied 
with queries regarding the extent and effectiveness of green consumers on business practices 
(Frandsen & Johansen 2011; Hoffman & Georg 2012). Etzion (2007) ventured the idea that based on 
how multinational corporations respond to perceived customer pressures with marketing and public 
relations strategies, it can be surmised that customers are either not very knowledgeable or can be 
easily manipulated. At a collective level, greening of household consumption is however seen to be 
steadily on the rise with advances in technology (Hoffman & Georg 2012).  
Community and environmental interest groups, competitors and industry bodies represent influential 
stakeholders (Delmas & Toffel, 2004). For instance, activist environmental groups and NGOs lobby for 
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the change they believe will address the causes they attribute to climate change (Etzion 2007, 
Hoffman & Georg 2013). Risks to businesses in the context of climate change include simple ethical 
criticism by society watchdogs (Basu & Palazzo 2008). Originally labelled as adversarial entities, NGOs 
influenced business practices by lobbying regulatory bodies for stringent regulations, taking legal 
action and exposing questionable business actions in the media. They are however, taking a more 
cooperative stance on climate change by motivating and supporting businesses to develop climate 
solutions (Hoffman & Georg, 2013). Etzion (2007) stated that the risk of activist organisations 
influencing policies to enforce stricter emission abatement regulations is high when society values 
abatement highly.  Cooperative partnerships with NGOs have been earmarked as active risk 
management strategies for businesses by Dahan, Doh and Teegen (2010) who also cautioned that 
these partnerships themselves may generate risks of misunderstandings as the two parties have 
different approaches to the same issues. Media also has the potential to generate pressures on 
businesses which are seen to adversely affect the environment (Etzion 2007).  
Competitive pressures on a global scale in the automotive sector are driving the innovation of hybrid, 
electric and low GHG vehicles (Dunn 2002). Investor pressures have the potential to reward businesses 
which are seen performing well in addressing environmental concerns and punish the poorly 
performing ones requiring them to take remedial actions (Etzion 2007, Okereke, 2007). The scrutiny 
of shareholders and financial institutions are described by Basu and Palazzo (2008) as incentives for 
businesses to improve their environmental and climate responses.  
Direct impacts of climate change related hazards are seen as drivers to climate change strategies by 
Haigh and Griffiths (2012) who argued that the natural environment is also a stakeholder. The 
unpredicted and unprecedented climate events such as rise and fall in temperatures, changes in 
rainfall patterns, storms and flooding (IPCC 2007) add new dimensions of uncertainty to many 
businesses. Extreme weather events such as the excessive rainfall and associated flooding as seen in 
Queensland in 2010/11 has the power to destroy infrastructure, sources of resources and business 
markets.  Even if climate trends do not affect a business directly, the effects will be felt because of the 
effect on customers, suppliers, and even competitors within the affected landscapes (Haigh & Griffiths 
2009). These factors serve as reinforcing forces which move businesses to action to protect their 
business operations from adversarial conditions.  
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5.1.4.1.4 Reinforcing Forces: Internal Environment 
Business opportunities are increasingly perceived in climate change (Bumpus & Liverman 2008; Etzion 
2007; Okereke 2007). How businesses capitalise on these opportunities depend on several factors 
which influence the directions of a business such as the dynamic capabilities, the flexibility of the 
processes, and the availability of the needed resources. Responding to disruptive forces in the 
environment, management endeavour to mould and renew the organisation by using resources 
creatively (Stacey 2011) to set new paths are endeavours embracing instability as an attractor. The 
availability of financial and technical resources, (Galbreath, Charles & Oczkowski 2016; Sangle 2011) 
and the presence of dynamic capabilities (Anderson & Nielsen 2009) enable businesses to pursue 
climate-related activities. Businesses that seek innovation are voluntarily moving towards the 
renewable energy because they recognise long term potential. This move is despite identified risks 
which serve as detracting forces for most businesses.   
Response to a variety of needs serve as internal motivators: for new organisational capabilities 
(Brouhle & Harrington 2009), for strategic drivers; for constructive engagement with climate 
negotiations as ‘technology, economics and policy’ (Dunn 2002); to appear environmentally 
responsible to external stakeholders (Brouhle & Harrington 2009); profit, credibility and leverage in 
climate policy development, fiduciary obligation and guarding against risk (Okereke, 2007). Ethical 
considerations also feature in business responses to the environment (Benn, Dunphy & Griffiths 2006). 
Internal drivers for climate related activities are most effective when aligned with drivers for economic 
benefit, like efficient resource use to lower GHG emissions (Baranchenko & Oglethorpe 2012).  
Environmental performance is increasingly being considered by credit banks, insurers, and 
institutional investors when investing and lending (Eisner 2004). Businesses with poor environmental 
records represent a greater risk and are susceptible to higher premiums (Dawkins & Fraas 2011) or 
even risk the refusal of insurance companies to provide them with cover (Ball 2009). 
 
5.1.4.2 Basins of Attraction 
A basin of attraction can be described as the state an entity is drawn into, that defines the entity 
(Carapiet 2006). It is into this basin of attraction that the forces of attraction flow, reinforcing the 
existing state. Drawing on Stacey’s (1995) work on stability, instability, and bounded instability, this 
research redefined these three states with reference to business responses to climate change as: (1) 
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Continuing to operate as before without changes (seeking stability); (2) changing as necessary, 
motivated by internal and external forces, while simultaneously seeking stability (seeking bounded 
instability) and; (3) moving to new ways of operating and engaging in discovering new products and 
processes, which can revolutionise the carbon dependent economy (seeking instability). It is into these 
basins of attraction that forces of attraction flow, determining business responses to climate change. 
Each of the three states is explicated in turn. 
5.1.4.2.1 Basin of ‘Seeking Stability’  
Fed by Detracting Forces: 
 Human desire for security, certainty and conformity, typically encourages an organisation to strive 
for stable conditions. In the absence of very strong contraindications, this strong basin of attraction 
will generate predictable behaviour in organisations that strive to maintain the status quo. This basin 
of attraction is fed by forces of detraction in the business environment in relation to climate change.  
Businesses in response to the detracting forces in the business environment are seen to employ 
inactive and resistive strategies as described in the self-organisation section to continue ‘business as 
usual’ or ‘wait and watch’ measures (Kolk 2008a) or even undertake ‘lobbying’ to resist changes in 
regulations (Hoffman 2007). Factors that act as detracting forces include the uncertainties in the 
business environment and the associated risks perceived by the businesses. These factors emanate 
from the external and internal business environments. 
Table 16 lists the identified detracting forces in the external and internal environments which feed the 
basin of attraction ‘seeking stability’ for businesses in response to climate change. The corresponding 
sources of information are also listed. 
 
TABLE 16: Forces of attraction: Detracting forces 
Basin of attraction: Seeking stability (Detracting forces) 
Source of forces Forces of attraction Source of information 
Internal (Initial 
conditions) 
Core competencies Hoffman (2007) 
Corporate history and culture Hoffman (2007) 
Current business practices Tyler and Chivaka (2011) 
Current business processes Sullivan (2008) 
Lack of information  Siggelkow and Rivkin (2005), Mason (2007) 
119 
 
Basin of attraction: Seeking stability (Detracting forces) 
Source of forces Forces of attraction Source of information 
Loss of competitiveness Kolk and Levy (2001),  
Bebbington and Larringa-Gonzales (2008), 
Beermann (2011) 
Risk averse Williams et al. (2008),  
Levy (2008) 
Risks in innovation / adopting new 
technology 
Ahlstrom (2010),  
Sangle (2011) 
Standardised operations Mintzberg (2007) 
      
External 
(Dynamism and 
emergence) 
Climate events IPCC (2007),  
Haigh and Griffiths (2009) 
Lack of equivalent alternative 
energy sources 
 Holzman (2009),  
Yun et al. (2011) 
Lack of global consensus Saunders and Turekian (2011),  
Levy (1997b) 
Management of NGO partnerships Etzion (2007),  
Dahan et al. (2010) 
Political uncertainties Millán (2010),  
Talberg et al. (2015) 
Regulatory risk Dunn (2002),  
Bebbington and Larrinaga - Gonzalez (2008) 
Risks in carbon offsets Bumpus and Liverman (2008) 
Risks in CDM projects Bumpus and Liverman (2008) 
Risks in Voluntary carbon markets  Bumpus and Liverman (2008),  
Gillenwater et al., (2007) 
Uncertainty in global climate 
change policies and regulations 
Wittneben et al. (2012),  
Kolk and Pinkse (2004) 
Uncertainty in legislation Okereke (2007) 
Uncertainty in the market Okereke (2007) 
Uncertainty in the science of 
climate change 
Holtz-Eakin and Selden (1995),  
Friedman et al., (1999),  
Rothenberg and Levy (2012) 
5.1.4.2.2 Basin of ‘Seeking Instability’ 
Fed by Reinforcing Forces: 
Mirroring human desires for innovation and excitement, informal organisational systems can impel a 
move towards instability (Stacey, 1995). When this behaviour is dominant in an organisation in 
response to political and competitive feedback mechanisms, and the entity makes calculated moves 
to embrace and benefit from the instability, it can lead to competitive advantage, and organisations 
can emerge as market leaders. Unprepared organisations on the other hand which are forced towards 
instability by external forces, as Stacey (1995) claimed, can be led towards instability and disorder or 
may even lead to the demise of the organisation. Organisations that seek instability recognise 
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opportunities in the climate change environment and aim to self-organise to maximise the identified 
opportunities. They are less risk averse given the potential gains (Williams 2008). Organisational 
capacity to keep pace with changing environments and maximise opportunities requires flexibility to 
use existing skills, resources and competencies or to acquire them. 
Table 17 lists the identified reinforcing forces in the external and internal environments which feed 
the basin of attraction ‘seeking instability’ for businesses in response to climate change. The 
corresponding sources of information are also listed. 
TABLE 17: Forces of attraction: Reinforcing forces 
Basin of attraction: Seeking Instability (Reinforcing forces) 
Source of forces Forces of attraction Source of information 
External environment 
(Dynamism and 
emergence) 
Changes in demand Siggelkow and Rivkin (2005) 
Competitors’ actions Siggelkow and Rivkin (2005) 
Advancement of technology 
Siggelkow and Rivkin (2005),  
Dunn (2002),  
Okereke (2007) 
New regulations Siggelkow and Rivkin (2005) 
Stakeholder pressures (Sangle 2011) 
Government actions  
Brouhle and Harrington (2009),  
Kolk and Pinkse (2007a),  
Etzion (2007),  
Hoffman and Georg (2012) 
Consumer pressure 
Delmas and Toffel (2004),  
Frandsen and Johansen (2011),  
Hoffman and Georg (2012) 
Activists / NGO pressures Etzion (2007),  Hoffman and Georg (2012) 
Ethical criticism Basu and Palazzo (2008) 
Media Etzion (2007) 
Competitive pressures Dunn (2002) 
Investor pressure Etzion (2007),  Okereke (2007) 
Scrutiny of shareholders and 
financial institutions Basu and Palazzo (2008) 
Direct impacts of climate change Haigh and Griffiths (2012) 
Opportunities in the business 
environment 
Stacey (2011) 
Disruptive forces in the 
environment 
Stacey (2011) 
      
Internal environment 
(Initial conditions) Source of opportunity 
Bumpus and Liverman (2008),  
Etzion (2007),  
Okereke (2007) 
Profit Okereke (2007) 
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Basin of attraction: Seeking Instability (Reinforcing forces) 
Source of forces Forces of attraction Source of information 
Flexibility of processes Stacey (2011) 
Environmental credibility in 
voluntary disclosure 
Bansal and Clelland (2004),  
Dawkins and Fraas (2011) 
Leverage in climate policy 
development Okereke (2007) 
Fiduciary obligations Okereke (2007) 
Availability of resources needed for 
change 
Stacey (2011) 
Ethical consideration Okereke (2007),  Benn et al. (2006) 
Developing new capabilities Brouhle and Harrington (2009),  Dunn (2002) 
Signalling to external stakeholders Brouhle and Harrington (2009) 
Availability of resources  Galbreath, Charles and Oczkowski (2016), Sangle (2011) 
Ability to leverage available 
resources 
Stacey (2011) 
Dynamic capabilities Andersen and Nielsen (2009) 
Credibility Okereke (2007) 
Economic benefits in efficiencies Baranchenko and Oglethorpe (2012) 
Dynamic capabilities of the firm Stacey (2011) 
Guarding against risk Okereke (2007) 
 
5.1.4.2.3 Basin of ‘Seeking Bounded Instability’ 
Fed by Both Detracting and Reinforcing Forces Simultaneously: 
A third state, bounded instability which is paradoxically ‘neither stable nor unstable, but both at the 
same time’ has been identified by Stacey (1995, p. 482). In this basin of attractor state, short-term 
outcomes are predictable and stable, while long-term outcomes are unpredictable and unstable. In 
this state, organisations flip between detracting and reinforcing forces that incite stability and 
instability. Long-term outcomes are not entirely sought by organisations but emerge from inter-agent 
interactions between the agents in the environment. In this scenario, organisations can exercise 
choices that can have major impacts, but how these choices emerge is not predictable and this can 
lead to long-term instability. In the context of climate change, this is a highly prevalent state, with 
businesses impacted by internal and external factors for both stability and instability. This state has 
been termed as bounded instability. Adapting Stacey’s description of bounded instability, this research 
proposed two sub-categories of bounded instability – high-bounded instability and low-bounded 
instability.  
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In this research, high bounded instability refers to businesses compelled to disrupt their stable 
conditions by external forces such as legislation. External factors that can motivate businesses to 
change within bounded limits include energy prices, market shifts, and investor pressure (Okereke 
2007). Technological changes (Dunn 2002), stakeholder pressure (Brouhle & Harrington 2009), 
regulatory and government directives, and government pressures (Kolk & Pinkse 2007a) and the 
competitive environment (Hoffman 2007) are also factors which drive businesses to seek change as 
they move from stability as an attractor towards high bounded instability.  
Low-bounded instability refers to businesses that voluntarily take steps beyond those necessitated by 
external forces. These steps are motivated by internal factors such as reputation and a competitive 
edge, but only minimally disrupt the stable conditions. Internal organisational measures, like 
improvements to current products, or changes to corporate culture to embrace climate change efforts 
require dynamic capabilities to enable organisational processes to align to respond positively (Kolk & 
Pinkse 2004). Dynamic capabilities give businesses the flexibility required to move towards low 
bounded instability. Saving costs, a sense of social responsibility, and reputation can influence 
business responses to climate change (Hoffman 2007), thus representing internal factors that can 
drive businesses towards low bounded instability beyond what is necessitated by external forces. 
Stacey (1995) linked the framework of stability – bounded instability – instability attractors to strategy 
perspectives wherein organisations operating in a stable environment repeat past behaviour or select 
from a small range of behaviours with predictable outcomes. This state is not conducive to innovation 
and creativity as they are not features of the past or the present and therefore unpredictable. It is only 
in the bounded instability state do organisations display various behaviours while responding to the 
forces which increase instability and complexity. These forces, which result from environmental 
dynamism and the associated self-organisation demonstrated by all agents, are unpredictable in the 
long-term. This increases instability and various organisational responses. At the other end of the 
scale, instability caused by forces, like political interaction, can disorder the system and organisational 
ability of the organisation to embrace the forces will determine innovation such as furthering 
renewable energy generation or contrarily failure and demise as seen in the closing of several 
automobile plants in Australia. 
The identified attractor forces and the categories of basins of attraction namely seeking stability, 
seeking high bounded instability, seeking low bounded instability and seeking instability are 
represented in the Attractors (Forces and basins of attraction) model (see Figure 6). The model 
illustrates the forces of attraction and the four identified basins of attraction, namely: seeking stability, 
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seeking high bounded instability, seeking low bounded instability, and seeking instability in the 
context of climate change as new policies, practices, processes and products. This model is 
incorporated in the theoretical framework which is presented in Section 5.2 of this chapter.  
 
FIGURE 6: Forces and basins of attraction model 
 
 
5.1.5 Self-organisation  
The term Self-organisation in the context of climate change refers to the variety of actions undertaken 
by businesses, which are categorised into types of strategies employed in response to the initial 
conditions, dynamism and emergence in the business environment. In this research, corporate 
strategies are represented by the self-organising actions of the businesses. Literature is reviewed in 
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this section to develop a typology of strategies which include inactive, resistive, reactive, adaptive, 
cooperative, proactive, innovative and pre-emptive strategies. The following sections first identify the 
typology of strategies and then investigate the evidences in literature relating to each type of strategy. 
5.1.5.1 Typology of Strategies Used 
The reviewed literature provides an overview of all the types of actions seen to be undertaken by 
businesses as they continually self-organise to adapt and evolve in response to climate change. To 
assist in the analysis of these self-organised responses to climate change, a list of overarching 
strategies is developed below based on typology examples provided in the literature. Kolk and Mauser 
(2002), in their treatise on environmental management models, stated that ‘typology’ models group 
together characteristics of behaviour, giving flexibility in slotting businesses into appropriate groups 
simultaneously, based on their actions. While typology models might suggest trends over time, this is 
not necessarily true. Trends if any are linked to changes in the environment such as regulations 
necessitating a change of business strategy. This research proposes a typology model for categorising 
self-organised business responses to climate change into overarching corporate environmental 
strategy models as discussed in this section. 
Corporate environmental strategies range from resistance to compliance and further develop into pre-
emptive and innovative strategies. Business responses are reactive when faced with environmental 
regulations or can move into proactive strategies when organisations see them as a source of 
competitive advantage (Banerjee 2001a). Kolk (2008a) contended that businesses have collectively 
developed different strategies over the years, responding to developments in the business 
environment. With increasing evidence that global warming causes natural devastation (IPCC 2007), 
corporate attitudes have shifted from initial antagonism to acceptance. Correspondingly, their actions 
have evolved from being initially resistive or inactive (taking a ‘wait and see’ approach), to taking 
positive steps to address climate change (Kolk 2008a). Drawing on corporate strategy types evidenced 
in literature, in the broader fields of environmental management and sustainability which include 
climate change, and specific to climate change, eight categories were identified.  
Table 18 presents the types of business responses to climate change identified in literature which are 
grouped into types of strategies. These strategy types on further analysis are linked to the identified 
basins of attraction as follows: Seeking stability - inactive and resistive strategies, seeking high 
bounded instability - reactive and adaptive strategies, seeking low bounded instability – cooperative 
and proactive strategies and seeking instability – pre-emptive and innovative strategies. 
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TABLE 18: Typology of corporate strategies 
Basin of 
attraction 
Strategy 
category 
Type of 
strategy 
Types of actions Source 
 Inactive 
Description: 
Seeking 
stability; 
lacking 
information;  
Disbelief in the 
science 
Wait and watch 
waiting for more 
evidence or scientific 
information before 
acting 
Aldunce et al. (2016) 
 Business as 
usual No action / inaction 
Slawinski et al. 
(2015) 
 Non-responsive Excluded from decision making Benn et al. (2006) 
Seeking stability 
 
(prefer to 
maintain status 
quo) 
Rejection 
Regarding the 
environment as a free 
good to be exploited 
Benn et al. (2006) 
Resistive 
Description: 
Resisting 
change; 
Influencing and 
shaping policy 
Opposing 
stakeholder 
demands 
Defensive 
strategy 
Admit responsibility but 
comply minimally 
Dawkins and Fraas 
(2011) 
Lobbying  Influencing political agents Hoffman (2007b) 
Political 
strategies 
Resist change; anti 
coalitions; political 
action 
Kolk (2008a)  
 
Compliance 
Complying with 
legislation and 
regulations; Ignoring 
issues unlikely to attract 
strong litigation or 
community action 
Banerjee (2001a) 
Benn et al. (2006) 
 Reactive 
Description: 
Complying with 
regulations and 
other direct 
influences 
Mitigation actions that reduce exposure to change Beermann (2011) 
 
Precautionary 
principle 
uncertainty is recognised 
and the lack of certainty 
is not an excuse to 
postpone 
implementation of 
measures 
Aldunce et al. (2016) 
 
Greenwashing 
Reactive measures 
attempting to impress or 
deceive 
Laufer (2003) 
Bowen (2014) 
Seeking high 
bounded 
instability 
 
(act only as 
necessary in 
response to 
external forces) 
Reactive 
strategy 
complying with existing 
regulation Banerjee (2001a) 
Reactive 
strategy Deny responsibility 
Dawkins and Fraas 
(2011) 
Public relations Advertising and rebranding 
Jones and Levy 
(2007) 
Accommodative 
strategy Accepting responsibility 
Dawkins and Fraas 
(2011) 
Adaptive 
Description: 
Modifying to 
accommodate 
changes in 
environment; 
Anticipatory 
strategy 
trying to reduce 
uncertainty and to 
anticipate impacts 
Aldunce et al. (2016) 
Resilience 
learn to live with a more 
public acknowledgement 
of uncertainty 
Aldunce et al. (2016) 
Levy (2000) 
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Basin of 
attraction 
Strategy 
category 
Type of 
strategy 
Types of actions Source 
 accept and 
anticipate 
impacts 
Climate 
proofing 
Climate proofing, 
Responding to new 
customer needs 
Beerman (2011) 
 
Adaptation 
adjustments that 
population takes in 
response to current or 
predicted change;  
Beerman (2011) 
 
Cooperation  
Public-private 
partnerships, Industry 
coalitions, NGO 
alliances,  
Etzion (2007) 
Engau and Hoffman 
(2011) 
 Cooperative 
Description: 
Public-private 
partnerships, 
Industry 
coalitions, NGO 
alliances. 
Resist change; 
anti coalitions; 
political action 
 
Collaboration  Combining resources and skills 
Baranchenko and 
Oglethorpe (2012) 
 Joint action  Fostering generative relationships  
Lane and Maxfield 
(1996) 
 Strategic 
alliance  CO2 compensation 
Weinhofer and 
Hoffmann (2010) 
 Collective 
action  
Corporate political 
activity 
Delmas and Montes-
Sancho (2010) 
Seeking low 
bounded 
instability 
 
(taking voluntary 
steps beyond the 
minimum 
necessitated by 
external forces 
but without 
major disruptions 
to existing 
conditions) 
Compensation  Emission trading, CDM Kolk and Pinkse (2004) 
Proactive 
Description: 
Seeking 
competitive 
advantage 
Product and 
process 
improvements 
Market responses Kolk and Pinkse (2005) 
Proactive 
strategy 
Seen as a source of 
competitive advantage Benn et al. (2006) 
Proactive 
strategy 
Innovation 
developing competitive 
advantage through 
environmental initiatives 
 
Banerjee (2001a) 
Environmental initiatives 
through improvements 
in processes, products or 
product/market 
combinations 
 
Kolk and Pinkse 
(2004) 
Banerjee (2001a) 
Seeking 
instability 
 
(undertaking 
activities which 
need major 
changes in 
existing 
conditions) 
Innovative 
Description: 
Reducing 
emissions 
through 
modifications in 
processes, 
products or 
product/market 
combinations 
Innovation 
Reducing emissions 
through modifications in 
processes, products or 
product/market 
combinations 
Slawinski and Bansal 
(2012) 
Management innovation Vaccaro et al. (2012) 
Pre-emptive  
Description: 
search for ways 
to be response 
leaders 
anticipate responsibility Dawkins and Fraas (2011) 
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Basin of 
attraction 
Strategy 
category 
Type of 
strategy 
Types of actions Source 
Industry 
leadership 
 
 
Any business may exhibit more than one type of behaviour at any given point of time. Larger 
businesses are seen to adopt a combination of simultaneous measures with a spectrum of strategic 
objectives, while smaller enterprises are more selective in their choice of strategies dictated by their 
limited access to resources and finances (Weinhofer & Hoffmann 2010). In the same vein, Nyberg, 
Spicer and Wright (2013) in their views on corporate citizenship, stated that businesses which required 
to be dynamic and pragmatic in response to the dynamism in the business environment can be seen 
to support various stances simultaneously without being labelled as contradictory. Just as citizens 
have multiple (and often competing) interests and identities, as constituents, employees, consumers 
and even ecopreneurs, so corporations have a need to maintain pragmatic and flexible positions on 
issues of social and political concern. Nyberg, Spicer and Wright (2013) stated that it is by upholding 
the tensions between equivalence and difference of interests and identities, that corporations can 
continue to expand in the face of criticism. Businesses revert to an attitude of resistance when 
confronted with legislations and policies that threaten to introduce stricter measures to reduce 
emissions (Levy 2008). This indicates that the path from resistance to acceptance and pro-active 
measures in response to climate change is not necessarily linear. Conditions in the environment and 
internal demands will dictate the current strategy of the business firms. 
The following section presents evidence from literature on the range of self-organising actions of 
businesses which demonstrate the presence of the eight identified strategies namely inactive, 
resistive, reactive, adaptive, cooperative, pro-active, pre-emptive and innovative.   
5.1.5.1.1  Inactive Strategy 
Description: Seeking stability; lacking information; disbelief in the science, business as usual. 
Business as usual also or the ‘wait and watch’ approach (Kolk 2008a), is demonstrated when 
businesses continue current operations with no change. This strategy demonstrates an attraction to 
stability, and an aversion to change, shaped by uncertainty in the climate change context in the 
business environment. The limited availability of reliable information regarding the future of climate 
change and related government policies can encourage businesses to ‘wait and watch the system 
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unfold’ (Levy 2000). Aldunce et al. (2016) described this strategy as waiting for more evidence about 
climate change before acting. With increasing awareness of climate change, progress in global 
negotiations, and rising societal expectations, this strategy is no longer a preferred option for 
businesses.  They need to protect their reputation and remaining inactive on climate change can send 
negative signals to their larger community, including their customers and investors. This can lead to 
‘criticism and negative press’ especially when competitors are seen to act (Hoffman 2007). 
5.1.5.1.2  Resistive Strategy 
Description: Resisting change; Influencing and shaping policy; Opposing stakeholder demands 
Organisational efforts to resist change have generally been described as political strategies (Kolk 
2008a).  Industry associations have challenged the claim that climate change is solely attributable to 
humans. Similarly, businesses have protested and attempted to disrupt policies that, based on this 
claim, require them to change. For instance, USA firms have campaigned against national and 
international controls by raising scepticism about the effectiveness of these controls. Correspondingly, 
the USA industry groups – the Global Climate Coalition and the Climate Council – had a major role in 
the USA withdrawal from Kyoto.   
Business engagement with governments represents one response to climate change. This can involve 
lobbying politicians and government officials to influence political action for subsidies; to deflect policy 
toward other industries; or to convince regulators to imposed policies on the entire industry. 
Businesses sometimes build coalitions with other businesses and industry organisations that can 
influence policy, establish policies, and/or structure the environment to shape broader social debates. 
Building coalitions can be a way to further business interests (Levy & Egan 2003; Nyberg, Spicer & 
Wright 2013). Transnational corporations, backed by their vast resources and global reach in pursuit 
of their capitalist goals, have been seen to move beyond forming coalitions to associate with public 
relations (PR) firms and trade associations to engage in lobbying governments to support their causes. 
Some have been instrumental in establishing several NGOs that champion market solutions and work 
on behalf of the polluting companies. Consider the PEW Centre on Global Climate Change, which is 
funded by the USA Sun Oil Company.  Established to cooperatively lobby climate change regulators in 
favour of businesses, it influenced the determination of GHG emission targets.   
The factors that encourage resistance include a weak policy framework, uncertainty about 
government actions, and uncertainty about the market place (Okereke 2007). Businesses can be 
reluctant to invest in emission reduction initiatives when policy directives are unclear, or perceived as 
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such (Sullivan 2009). High emission industries, including electricity utility and mining are largely unable 
to significantly reduce their emissions, and their emissions are likely to increase, given business growth 
(Sullivan 2009). Current business practices when dealing with uncertain policies and new methods are 
required to understand the impacts of climate change (Tyler & Chivaka 2011).  
5.1.5.1.3  Reactive Strategy 
Description: Complying with regulations and other direct influences 
With evolving regulatory systems, climate related legislation is increasingly being implemented in 
several countries including Australia with its carbon tax in 2012. When businesses employ reactive 
strategies, they ‘just do what is legally obliged’ (Kolk 2008b, p. 9). When enforcement is stringent and 
non-compliance penalised, businesses use this strategy and demonstrate the minimum necessary 
compliance as required by the authorities (Kolk & Pinkse 2007a).  
In response to an increasing belief in the science of climate change, some businesses have realized 
that limited certainty in future regulations does not warrant a delay in implementing measures to 
manage climate change. With increasing evidence that global warming causes natural devastation 
(IPCC 2014), corporate attitudes have shifted from antagonism towards acceptance. Aldunce et al. 
(2016) discussed the precautionary principle as a possible stakeholder response to climate change 
uncertainty. Correspondingly, their actions have evolved from a ‘wait and see’ or resistive approach 
to taking definite steps to address climate change (Kolk 2008a). As Hoffman (2007) stated, there is 
growing recognition among business leaders that meaningful responses to climate change can create 
goodwill for businesses and enhance their reputation with investors, customers, regulators, and 
communities. 
Reactive strategies are employed by many businesses as they become increasingly influenced by the 
science of climate change, the associated regulatory regime, or societal demands. One such reactive 
strategy is greenwashing, whereby businesses claim environmental actions without changing their 
strategies. Disparity between what businesses say and what they do have been documented with one 
prime example being British Petroleum (BP). Kolk and Levy (2001) reported that BP’s ‘Beyond 
petroleum’ campaign in July 2000 attracted much attention from environmentalists who highlighted 
the negligible amount spent by BP on solar energy and its continued investments in oil exploration in 
Alaska and Tibet. These observations helped BP to secure a Greenhouse Greenwash Award for its ‘Plug 
in the Sun’ solar programme. With increased internal pressure and external criticism, BP retracted its 
‘Beyond petroleum’ campaign in 2001. In Australia, the greenhouse challenge was initially seen as a 
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means of avoiding a carbon tax and other regulatory initiatives and was supported by businesses (in 
particular the coal lobby) as it was foreseen that an increase in their costs would be inevitable 
(Griffiths, Haigh & Rassias 2007).  
Increased scrutiny combined with advances in technology, communication and social media has seen 
a decline in greenwashing as a strategy. Businesses are moving beyond greenwashing to a space which 
in the context of climate change, Bowen (2014) describes as genuine attempts by businesses reacting 
to expectations of stakeholders in the context of climate change, but with actions which remain 
symbolic and attempting to create a positive identity, while failing to deliver any substantial 
reductions in emissions. 
Driven by a desire to signal their responsible behaviour towards the environment to external 
stakeholders as a public relations exercise, some businesses voluntarily report their activities through 
independent agencies (Brouhle & Harrington 2009). In the absence of external monitoring and 
verification, however, there is considerable inconsistency and ambiguity in these voluntary reports, 
with large differences in the way the same firm is viewed by external evaluators. The absence of an 
internationally recognised assessment procedure incites inconsistent emission reporting. Stanny and 
Ely (2008) included the scrutiny of institutional investors as a factor for voluntary reporting of 
emissions.  
5.1.5.1.4 Adaptive Strategy 
Description: Modifying to accommodate changes in environment; Accept and anticipate impacts 
Okereke (2007) stated that until recently, businesses have only been concerned about how to reduce 
emissions. But as the direct impacts from climate change are increasingly experienced by businesses, 
they learnt to adapt. The response process has thus evolved with companies assessing the effects of 
climate change on its operations and ‘climate-proofing’ them (Wittneben & Kiyar 2009). Climate-
proofing can involve: reducing reliance on scarce resources, assessing impact on different locations, 
setting adequate insurance, contributing to community efforts, communicating effective ways to 
adapt, acting early on legislation, anticipating policy development, recognising new business 
opportunities and recognising new markets. 
Hoffman (2007), in his research on adaptive strategies, demonstrated how the insurance industry is 
affected by climate change, as it underwrites natural disasters and the consequent property losses. In 
2005, Swiss Re estimated the losses from natural catastrophes as $83 billion. Subsequently, Swiss Re 
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integrated these concerns into their underwriting practices. Other businesses affected by climate 
change include the Diavik diamond mines in Canada, which used ice bridges to transport equipment 
and material. With changing climatic conditions, the ice is not thick enough for the heavy trucks, 
warranting alternative costly shipping arrangements. The agricultural industry is also vulnerable to 
climate change with warming temperatures and changing rainfall patterns affecting cultivation 
patterns (Baranchenko & Oglethorpe 2012). Similarly, the electricity industry is affected by fluctuating 
demands for cooler or warmer temperatures. In response to the physical impacts of climate change, 
businesses incorporate weather concerns into their plans (Hoffman 2007). 
5.1.5.1.5  Cooperative Strategy 
Description: Public-private partnerships, Industry coalitions, NGO alliances, Resist change; political 
action 
Cooperative action is also referred to as collective action (Baranchenko and Oglethorpe 2012), 
collaborative action (Hartan 1999), strategic alliances (Weinhofer & Hoffmann 2010) and joint action 
(Lane & Maxfield 1996). Cooperative action can help to optimise efficiencies through resource 
efficiencies, economies of scale, knowledge and skills transfer, risk sharing and other means 
(Baranchenko & Oglethorpe, 2012). Through cooperative action, businesses need not be limited by 
their own expertise and resources to manage climate change (Hartan et al. 1999). Accountability also 
encourages businesses to work with NGOs and governments to address climate change. According to 
Baranchenko and Oglethorpe (2012), collaborative efforts can create interdependencies between 
stakeholders with joint responsibilities for decision-making and emerging outcomes. To address 
climate change, some businesses participate in or initiate cooperative action with multi-agent groups, 
the government sector, industry associations, other businesses, and with environmental groups as 
discussed here. 
Examples of multi-agent cooperative action include the USA Climate Action partnership. This was a 
cooperative effort between government, transnational corporations and environmental groups in 
pursuit of market-based, neo-liberal approaches to climate change policy (Dorsey 2007). In Australia, 
in 1995, the Federal government’s initiative, Greenhouse 21C, was designed to promote partnership 
between governments (both Federal and State) and all sectors of the community, including 
businesses, to implement best practices (Durie et al. 1996).   
Membership of industry associations can assist businesses to understand industry positions on climate 
change Such membership can also open opportunities to influence others, lobby governments, and 
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initiate joint action to reduce an industry’s environmental impact (Hoffman, 2006, Etzion, 2007, 
Delmas & Montes-Sancho 2010). Baranchenko and Oglethorpe (2012) claimed that the cooperative 
efforts of industry associations can drive economic and environmental benefits due to efficient 
resource use and lower GHG emissions per unit of output. At the other end of the scale, forward-
thinking organisations can find membership of trade associations stymies climate change initiatives.  
Several multi-company consortia have evolved in response to climate change. In the early years after 
the Kyoto protocol, corporate lobby groups in the USA such as the Global Climate Coalition, the 
Business Roundtable and the American Petroleum Institute opposed the protocol and denied climate 
change. More than 120 companies in a range of manufacturing industries are members of the World 
Business Council for Sustainable development (WBCSD), which help to establish Joint Implementation 
(JI) projects (Levy 1997a). The World Bank and the International Emissions Trading Association, which 
collectively consists of 50 member companies, established a Community Development Carbon Fund 
(CDCF) to finance GHG emission reductions from small projects in 64 developing countries. The CDCF 
cooperates with local governments, NGOs, and other firms such as Swiss Re, TransAlta, and the 
Commonwealth Bank of Australia (Dunn 2002). 
Cooperation can also occur within a company’s own supply chain, according to Kolk and Pinkse (2005), 
to enhance opportunities for businesses to comply with internal or regulation enforced emission goals 
and to develop processes and products to reduce emissions. Cooperation can even manifest among 
competitors to develop and market low-emission technologies. Cooperative strategies are also 
reported to be utilised for risk sharing to absorb the complexity in the environment (Caldart & Rickart 
2004). Cooperation with companies from other industries in the form of strategic alliances is a possible 
path to enter new markets as seen in the development of fuel cell technology cooperatively by oil and 
automobile companies (Kolk & Pinkse 2005). 
Some businesses have teamed up with NGOs to develop and market low-emission technologies. 
Consider the involvement of World Wildlife Fund with a Dutch utility agency to launch green electricity 
using biomass-sourced energy (Hofman 2002). Other examples include: The World Resources Institute 
and WBCSD, which established a GHG accounting and reporting standard; the Partnership for Climate 
Action teaming Environmental Defense with Alcan, BP, DuPont, Entergy, Ontario Power Generation, 
Pechiney, Shell and Suncor, to reduce emissions by 80 million tonnes of CO2e by 2010 by creating a 
trading system among them; and the WWF’s Climate Savers Programme with transnationals such as 
Johnson & Johnson and Nike to reduce emissions through efficiency and fuel switching. According to 
Etzion (2007), NGOs and businesses have divergent goals, rendering their alliance fraught with 
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challenges in communication and cooperation. Businesses can benefit from associating with NGOs as 
it can give them credibility, widen their outlook and open market opportunities. 
5.1.5.1.6 Proactive Strategy 
Description: Seeking Competitive Advantage 
Businesses are seen responding to climate change under a variety of uncertain conditions leading to 
differences in strategies. Differences in the political stance of different countries with reference to the 
ratification of the Kyoto protocol have given rise to differences in the range of strategies followed at 
the national level. In the USA, which has not ratified the protocol, voluntary business initiatives to 
reduce their carbon footprint are the norm (Griffiths, Haigh & Rassias 2007). Voluntary corporate 
initiatives have emerged with limited guidance and leadership from national and international 
authorities. Some companies in USA have taken advantage of the absence of mandatory reduction 
targets, by setting their own targets and responding at their own pace to suit their objectives (Hoffman 
2005). ‘With the increased salience of innovation and complexity, proactive management under deep 
uncertainty becomes an everyday requirement. The invisible hand of the market no longer suffices’ 
(Teece, Peteraf & Leih 2016, p. 6). 
Activities to reduce or offset emissions have been grouped under proactive market strategies of 
businesses and have been described as corporate actions responding to discovery of market chances 
or the risk of climate changes (Kolk 2008b). Businesses can be motivated to proactively manage 
climate change by: government regulation; rising energy prices; and the scrutiny of investors who seek 
long-term security. Greenhouse gas mitigation initially seen as a reactive response to regulatory 
stringency is increasingly valued by businesses as a means to reduce energy consumption costs and to 
streamline operations.  
Some businesses engage in carbon-offsetting when reducing emissions is not viable (Wittneben & 
Kiyar 2009). Countries that ratified the Kyoto protocol used three policies to encourage businesses to 
reduce their carbon footprint. These included: emission trading; the Clean Development Mechanism 
(CDM); and Joint Implementation (JI) (UNFCCC 2013). Carbon trading, which emerged as a flexible 
economic measure (Faure & Peeters 2008) is seldom used by businesses. This is largely because of its 
limited efficiency or effectiveness to reach emissions targets.  
Reducing emissions has been accepted by a growing number of organisations as being in alignment 
with their overall strategies of reducing costs and increasing profits. With increasing fuel prices, 
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streamlining operations and consolidating processes to reduce the use of fossil fuels can help to 
reduce emissions. Proactively optimising energy efficiencies has triggered business activities that 
include: energy supply solutions; energy demand solutions; process improvement; waste 
management solutions; transportation solutions; carbon sequestration; and emission trading 
(Hoffman 2007). Besides carbon geosequestration (the capture of CO2 and storing it underground) 
which has not yet been implemented on a large scale, most organisations focus on internal measures 
to prevent emissions (Kolk & Pinkse 2007a). 
5.1.5.1.7 Innovative Strategy 
Description: Reducing emissions through improvements in processes, products or product/market 
combinations 
An innovative strategy as opined by Etzion (2007) assists the business to move away from existing 
practices which are not focused on environmental practices towards a new regime wherein 
consideration of environmental impact plays a primary role. Climate change can catalyse innovation 
and promote competitive advantage, reputation and organisational performance (Galbreath, Charles 
& Oczkowski 2016). An innovative strategy emphasises technology, processes, and products to 
mitigate carbon emissions (Kolk & Pinkse 2005; Pinkse & Kolk 2010a; Slawinski & Bansal 2012). Many 
innovative strategies pertain to technology (Kolk & Pinkse 2007b; Okereke 2007; Wittneben et al. 
2012; Wright & Nyberg 2014). The development of environmental technologies to reduce emissions 
can improve a company’s assets and competencies. A skeptical view of climate related innovation is 
expressed by Wright and Nyberg (2014, p. 210) who bracket the efforts of businesses to ‘solve’ climate 
change such as ‘climate friendly’ bio-fuels by airlines, ‘carbon farming’ initiatives by financial 
institutions and brewing companies developing ‘carbon neutral beer’ under the ‘myths’ of corporate 
environmentalism. 
Innovation can be ‘far reaching, radical and transformative’ or can focus on incremental 
improvements in processes and production of simple products to reduce emissions (Etzion 2007). 
Process innovation in the context of climate change, includes modified processes to promote energy 
efficiency and reduce energy use.  Nyberg and Wright (2016) included ‘improved energy efficiency, 
waste reduction, ‘green’ marketing, and employee involvement activities’ as examples of process 
innovation. 
Compared to technological innovation which can entail complex research processes, management 
innovation can be facilitated by transformational and transactional leaders with the capabilities of 
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perceiving the complexities and the ability to effect changes to deal with the complexities. Vaccaro et 
al. (2012) explored the concept of management innovation based on research by Birkinshaw, Hamel 
and Mol (2008, p. 829) related to innovation in management ‘practice, process, structure or 
technique’ which is different from current practices. The authors listed new systems as in production, 
accounting, job design, quality management and organizational structure as examples of management 
innovation. Management innovation can be more complex and ambiguous because it tends to be 
intangible and abstract. 
Discussing dynamic capabilities in the context of innovation, Teece, Peteraf and Leih (2016) stressed 
the importance of differentiating between risk and uncertainty in the environment. While risk can be 
managed through traditional tools, they claim that deep uncertainty is the hallmark of innovation. Risk 
involves choices between known outcomes while uncertainty is related to unknown outcomes.  
5.1.5.1.8 Pre-emptive Strategy 
Description: Industry Leadership 
Climate change drives transition which involves risks and opportunities, altering existing markets, and 
creating new ones, and affecting every business to varying degrees (Hoffman 2007). Corporate 
dinosaurs risk extinction, unless they transform in response to the new operating climate. Existing 
operational shields like patent protection and long-term customer service contracts, might lose value 
given changing regulations and customer needs and be replaced by nimbler businesses ready to move 
into the newly created space. Transition to a low carbon economy involves many challenges and 
requires business skills to commercialise and market products to mainstream consumers (Pinkse & 
Kolk 2010a).  
A pre-emptive strategy can involve replacing current fossil fuel use with alternatives, like photovoltaic 
technology, solar thermal, wind and bio-mass. Some pre-emptive firms have conducted in-house 
research on alternative fuels over the past few decades (Levy 1997a). More businesses are investing 
large sums in renewable energy research and carbon reduction processes. With advances in 
renewable energy technology, some have replaced their fossil fuel use in parts by other fuels such as 
photovoltaic technology, solar thermal, wind and bio-mass as suitable. Some firms closely monitor the 
competitors. Consider those in the automobile sector that followed Toyota’s hybrid Prius despite the 
limited profit offered by current technology (Kolk & Pinkse 2007b). Greater contact with consumers 
can encourage some firms to reduce their environmental impact to demonstrate their environmental 
consciousness to the masses. This is particularly the case among those in the automobile and service 
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industries (Etzion 2007). They recognise opportunities to differentiate themselves by developing 
products that are climate–friendly. 
The preceding sections considered self-organised corporate responses to climate change. These 
responses were not presented in a particular order. Organisations can use different responses 
simultaneously, or consecutively.  Levy (2001, p.39) stated that business strategies on climate change 
were not all filled with ‘hot air’. However, a challenging observation to the contrary with reference to 
changing corporate attitudes is that organisations once again adopt an attitude of resistance when 
confronted with legislations and policies which threaten to introduce stricter measures to reduce 
emissions, (Levy 2008). The freedom to act enables self-organising behaviours. The emphasis in self-
organisation is the spontaneity in the process in which the system components communicate with 
each other and take action (Stacey 2011). ‘Complexity theory proposes that self-organisation is the 
natural ‘default’ behaviour, while organisation studies recognise barriers to such freedom’ (Coleman 
Jr. 1999, p. 34). Caldart and Ricart (2004) introduced the idea of influencing self-organised 
organisational behaviour. Influencing external factors in their environment and inter-agent 
interactions can help businesses to steer towards preferred outcomes. This is an important aspect of 
self-organisation with implications for regulatory agencies and business managers to influence 
business responses to climate change.  
FIGURE 7: Self-organisation model 
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The basins of attraction influencing the choice of strategies and the overarching types of strategies 
evidenced in the context of climate change namely inactive, resistive, reactive, adaptive, cooperative, 
pro-active, pre-emptive and innovative strategies are depicted in the self-organisation model (see 
Figure 7). This model is used to represent self-organisation in the theoretical framework used in this 
thesis which is presented in Section 5.2 of this chapter.  
Sections 5.1.1 to 5.1.5 detailed the characteristics of the initial conditions, dynamism, emergence, 
attractors, and self-organisation related to business responses to climate change. Models have been 
developed from the lessons garnered from the literature for each of the complexity concepts. These 
models are incorporated into the IDEAS complexity framework developed in Section 5.2 to generate 
the IDEAS theoretical framework in the next section. 
5.2 Proposed IDEAS Theoretical Framework  
Understanding how businesses respond to climate change is important to regulatory authorities, like 
government agencies, other policymakers and environmentalists (Levy & Newell 2000). Viewing these 
responses in isolation only provides an incomplete picture of what some proactive organisations are 
doing or claim to do.  Using the complexity concepts of initial conditions, dynamism, emergence, 
attractors, and self-organisation as organising frames to study corporate responses to climate change 
can reveal patterns in these responses, strategic decisions, and influential factors.  
The IDEAS complexity framework presented in Chapter 4 is adapted to study corporate responses to 
climate change. This framework assisted in systematically categorising, sorting, and making sense of 
the data collected from the businesses in relation to their corporate strategies in response to climate 
change. As stated, complexity theory lends itself to unravel the myriad dimensions underlying the 
complexity in the chosen field. It does not provide prescriptive solutions to the existing complexity. 
But rather, complexity theory concepts can help to recognise predominant inter-agent interactions at 
multiple levels within a system (Cunha and Cunha 2006). Building on the IDEAS complexity framework, 
a theoretical framework was developed for this research to drive the formulation of the theoretically 
grounded research questions, the research design, and the analysis of the data. 
The proposed frame is designed to utilise insights from the macro level by analysing the business 
environment to understand the micro level actions of individual businesses. This satisfies the need to 
study the big picture as established in Chapter 3. Multi-level studies are key to understanding the 
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developments in the business environment in relation to climate change. The developed frame 
facilitates multi-level studies by providing windows to analyse the responses of the businesses to 
climate change and their antecedents emanating from the internal and external business 
environment. The proposed IDEAS theoretical frame enables study at the individual level (leaders and 
personnel in the businesses), the business level, the industry level, and it also incorporates 
developments at country and global levels in the macro environment. 
The proposed IDEAS theoretical frame also enables cross-discipline views. The organising frame 
flexibly allows the use of complexity theory to study strategy and uses insights from stakeholder and 
dynamic capabilities theories as presented in Chapter 8.  
The five complexity concepts are redefined in the context of corporate strategies in response to 
climate change as follows:  
Initial conditions here refer to internal business characteristics that influence business responses to 
the dynamism and emergence in the business environment, determining how they self-organise. 
Initial conditions in the business include climate change identity, attitudes, beliefs, leadership, and 
climate change capabilities. 
Dynamism here refers to the complex transactions in the network of agents as they respond, 
influence, and adapt to the self-organisation of all agents and emergence in the business environment. 
Dynamism is represented by the various agents in the business environment, including business, 
economic, environment, legal, political, social, and technological systems, and by the network of 
exchanges between the agents. 
Emergence here refers to the new policies, practices, processes and products evolving in the business 
environment because of the dynamism in the business environment and the self-organisation 
evidenced in all the agents.  
Attractors here refer to the detracting and reinforcing forces from the internal and external business 
environments, which influence business responses towards their preferred basins of attraction 
namely stability, bounded instability or instability. 
Self-organisation here refers to the various business actions which are categorised into types of 
strategies employed in response to the dynamism and the emergence in the business environment.  
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The IDEAS theoretical framework utilises the complexity concepts of initial conditions, dynamism, 
emergence, attractors, and self-organisation developed with insights from strategy literature in this 
chapter (see Figure 8). The framework illustrates the relationships between the initial conditions, 
dynamism and emergence present in the business environment which collectively generate attractor 
forces in the context of climate change.  These attractor forces detract or reinforce the self-organised 
business responses to climate change and feed into the basins of attraction. Initial conditions are 
represented by the sub-frames of climate change identity, attitudes and beliefs, leadership and 
climate change capabilities. Dynamism is represented by the sub-frames consisting of the agents in 
the various systems present in the business environment, namely business, economic, environment, 
legal, political, social, and technological systems, and the network of exchanges between the agents. 
Emergence is represented by the sub-frames new policies, practices, processes and products. The 
black line arrows depict the influence of dynamism, emergence and initial conditions on each other. 
The red block arrows represent the attractor forces which impact on the self-organisation of 
businesses. The red ring around the self-organisation circle depicts the sub-frames in the basins of 
attraction, namely stability, high bounded instability, low bounded instability and instability. Self-
organisation in the centre circle is depicted by the sub-frames of inactive and resistive strategies 
resulting from businesses seeking stability; adaptive and reactive strategies resulting from businesses 
seeking high bounded instability; cooperative and proactive strategies resulting from businesses 
seeking low bounded instability; and lastly innovative and pre-emptive strategies resulting from 
businesses seeking instability. 
140 
 
FIGURE 8: IDEAS Theoretical framework 
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5.3 Summary  
This chapter reviewed literature on corporate strategies in response to climate change from the fields 
of strategy, B&NE and B&CC to establish the intellectual context of this research. The factors 
associated with each concept of the IDEAS complexity framework, namely, initial conditions, 
dynamism, emergence, attractors and self-organisation were discussed, and models generated. In 
these models, initial conditions are represented by corporate identity, attitudes, beliefs, leadership 
and business capabilities; dynamism is represented by inter-agent exchanges in the seven identified 
systems in the business environment, namely the political, business, economic, legal, social, 
environmental and technological; emergence is represented by new policies, practices, processes, and 
products. Attractors include the detracting and reinforcing forces and the basin of attraction they feed 
– these basins include: stability, high bounded instability; low bounded instability; and instability. A 
typology of strategies helps to categorise self-organised business responses to climate change. These 
strategies can be inactive or resistive and are linked to business efforts towards stability; reactive and 
adaptive related to business seeking high bounded instability; cooperative and proactive related to 
businesses seeking low bounded instability; and innovative and pre-emptive strategies which are 
related to businesses seeking instability. The models developed depicting dynamism, emergence, 
initial conditions, and self-organisation in the context of business responses to climate change were 
incorporated into the IDEAS complexity framework to generate the IDEAS theoretical framework 
which guided this research.  
The next chapter details the research design which drives all aspects of this research inclusive of the 
design of the research questions, selecting the sample for study, data collection, organisation and 
processing procedures and finally the data analysis processes to. arrive at the findings of this research. 
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CHAPTER 6 RESEARCH DESIGN 
 
Chapter 5 presented an extensive review of literature related to strategy and climate change to 
develop the IDEAS complexity theoretical framework to study the big picture. This chapter details the 
research design used to study the corporate strategies of Australian businesses in response to climate 
change. Qualitative research methods are used in this research which as Duarte (2015) asserts, 
‘encourage participants to engage in deeper reﬂection about their personal experience, prompting 
richer perspectives and richer analyses. This is important in exploratory research; whose aims are 
primarily to generate new insights on a phenomenon for which there is not a great deal of information’ 
(page 428).  In this research, qualitative methodology aims to generate new insights into how 
Australian high emission businesses are responding to climate change, an area for which there is a 
need for more information.  
Data analysis was done in three stages. Stage 1 of the data analysis was the background research of 
the businesses which participated in the study. Stage 2 was code development which included 
structural, evaluative, causal and exploratory coding and was facilitated by the use of NVivo software. 
In stage 3, the data were analysed deductively and inductively to harness the value of both approaches 
(Woiceshyn & Daellenbach 2018). Data analysis involved: environmental analysis, as described in part 
one of chapter 7; business response analysis, as described in part two of chapter 7; comparative 
analysis, as described in part three of chapter 7; and critical analysis, as described in part four of 
chapter 7. 
In stage 3 of the analysis, first an environment analysis was conducted wherein the IDEAS framework 
was initially used to anchor the analysis. References to each of the three components of initial 
conditions, dynamism, emergence, related to the conditions in the business environment was 
deductively identified within the dataset. This process was complemented by inductive logic to 
elucidate the similarities and differences between the characteristics of the Australian business 
environment and what has been reported in literature. For example, the importance placed on 
pressure from NGOs in the context of climate change by the Australian businesses was negligible in 
comparison to what has been reported in literature regarding the US business environment. 
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Second, in the business response analysis, the data related to the forces of attraction and the self-
organised responses of businesses were analysed inductively to generate understanding of how 
businesses chose their strategies in the context of climate change and to clarify similarities and 
differences among the responses of businesses and industries represented in the study. Third, 
comparative and fourth, critical analyses of the findings were used to further elucidate meaning from 
the analysis of the data. Similarities and differences between the forces impacting and the resulting 
strategies of businesses in the same industry and between industries were identified in the 
comparative analysis. The critical analysis assisted in pushing the boundaries beyond businesses to 
present holistic proposals towards a low carbon regime. 
The chapter is set out as follows: 
Section 6.1 presents the principles shaping the research design. Primarily, the research adopts a social 
constructivist stance in combination with a relativist perspective and an interpretive angle. 
Section 6.2 details the credibility indicators used in this research. 
Section 6.3 details the design of the qualitative research in establishing the boundaries of the 
research. 
Section 6.4 explains the rationale behind the sampling procedure. 
Section 6.5 explains the data collection, organisation and processing procedures followed by details 
of the steps used in the data analysis. 
Section 6.6 presents the ethical considerations which have shaped the research design. 
Section 6.7 summarises the chapter. 
6.1 Research Principles 
This section explains the principles of social constructivism and interpretivism which influenced all 
aspects of this research, including the research questions, data collection, and data analysis. To 
understand the world, the researcher has a choice of multiple ways of looking at the world – 
theoretical approaches and the research methods for collection and analysis of the data. Denzin and 
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Lincoln (2005) stated that while no specific method or practice is better than other, it is essential for 
the researcher to clearly locate the research principles better suited to address the research 
questions. The principles shaping this research are explained below. 
The principles of social constructivism are (1) the belief that reality can only be seen relative to the 
window through which one observes and this validates (2) the position that many constructions of 
realities are possible (Guba 1990b). The principles of social constructivism emphasise the importance 
of the frames through which a phenomenon is viewed in making sense of the same.  The use of the 
IDEAS theoretical framework to study business responses to climate change facilitated social 
constructivist perspectives in this research. Viewing through the frames of initial conditions, 
dynamism, emergence, attractors and self-organisation, the claims and opinions espoused by the 
participants and their businesses were gathered to inductively generate patterns of meaning.  
Realities are subjective and multiple (Creswell 2007; Denzin & Lincoln 2005). The way individuals make 
sense of situations depends on their experiences and perceptions, leading to multiple realities. 
Constructivists believe there is no absolute truth and many interpretations are possible leading to 
multiple constructions. The existence of multiple realities related to this research as perceived by the 
varied agents in the business environment such as government, society, and media is acknowledged. 
However, this research limits the analysis to the realities as perceived by the businesses under study. 
Social constructivism principles were used in this research by acknowledging that the views of the 
interviewees and the businesses they represented reflected their frames and represented their reality. 
The ‘reality’, as constructed by the participants and their businesses was observed through the 
window of how they claimed to self-organise while responding to external and internal forces in the 
business environment in relation to climate change.  
Interpretivism refers to the interpretation of participant responses by the social constructivist 
(Creswell 2007). Interpretivist knowledge is based on a reconstruction of the beliefs and meanings 
others bring to a situation, while reflecting the values of the inquirer (Greene 1990). Reflecting 
complexity thinking, as explained in Chapter 4, this research interprets the collective meanings from 
the data to understand the complexity surrounding business responses to climate change.  A 
researcher’s mental models, which are ‘deeply ingrained assumptions, generalisations’ (Senge 2006, 
p. 8) are influenced by their cultural, social and historical past and shapes their interpretations of the 
world. The interaction between the researcher and researched generates the research findings. 
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Deciphering the realities of the researched, requires the researcher’s interpretations (Guba 1990a; 
Lincoln 1990).  
Researchers position themselves in their study and acknowledge that their interpretation and 
presentation of the research is influenced by their mental models. Although all researchers bring their 
values to their research, Creswell (2007) stated that researchers should make these values explicit and 
that this constitutes the axiological37 assumptions that influence the study. Within this research, this 
researcher acknowledges that there is still a debate on the contribution of human activities to climate 
change. The ability of the human race to reverse or stop the process set in motion by GHG emissions 
as claimed by climate change scientists is also a point of contention.  But within these uncertainties, 
the researcher records the belief at the outset, that it is necessary to take precautionary measures to 
protect future generations and that businesses have an important role to play in reducing emissions 
and moving the world to a carbon neutral path.  In stating this, the researcher also acknowledges that 
there are multiple realities and that the realities of the researched may vary from the realities of the 
researcher.  
Under the broad umbrella of social constructivism used to unravel the complexities in the 
phenomenon under study, the need to establish the credibility of the research is paramount, to 
validate the discipline and the rigour of the research design. Credibility indicators such as neutrality, 
authenticity, dependability, transferability and auditability are used in this research to ensure that the 
findings of this research are considered to be of value to the enhancement of knowledge in the field. 
The credibility indicators used in this research along with the steps taken to achieve them are 
explained in the next section. 
6.2 Credibility Indicators 
Credibility indicators for a world described by O'Leary (2014, p.49) as ‘infinitely complex and without 
a defined ‘truth’ need to address the challenges of (1) acknowledging and managing subjectivities, (2) 
capturing the true essence, (3) using consistent methods, (4) relevant and appropriate arguments and 
finally (5) the verification of the research. The credibility indicators identified to address the listed 
                                                          
37 the study of the nature, types, and governing criteria of values and value judgments 
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challenges include neutrality, authenticity, dependability, transferability and auditability. Efforts to 
ensure the adherence of these indicators have been implemented in this research and are explained 
below. 
Neutrality to acknowledge and manage subjectivities was achieved by acknowledging the personal 
worldviews of the researcher as discussed in Section 6.1. This assisted in the appreciation of alternate 
realities and an acceptance that the views of the researched might be different from those of the 
researcher. To overcome these issues of multiple perceptions of realities which may not be congruent 
with the researcher’s perceptions, the researcher focused on practicing active listening while 
conducting the interviews and suspending initial judgments when analysing and interpreting the 
findings of the research. This helped to ensure that the richness and complexities which emerged from 
the multiple voices in the research were sought out and represented.  
Authenticity to capture the true essence of the research was achieved by examining the reality as 
experienced and expressed by the participants and the businesses they represented. The perspectives 
espoused by the businesses were accepted as their reality. Published documents from the businesses 
were studied and when there were obvious contradictions to the views of the interviewee, 
clarification was sought during the interviews. The research did not seek to prove the statements 
made by the interviewee or those present in the secondary data sources. They were critiqued and 
accepted as their reality. The first step taken to ensure authenticity was to ensure that the 
interviewees shared views openly and honestly, by building trust. Efforts to build trust were taken 
starting with the disclosure of the research details, the purpose of collecting information and the 
privacy policies adopted, to the participants. Building trust was also facilitated by listening actively and 
withholding judgement.  
Dependability of the research methods was established by ensuring consistency using systematic 
procedures and clear documentation of the processes used to gather, process, and analyse data, as 
demonstrated later in this chapter. Systematic evidence presented in Chapters 7 and 8 in the analysis 
of the data substantiate clearly the claims made in the findings of the research.  
Transferability to similar contexts in the high-emission sectors are indicated in Chapter 9. Purposive 
sampling as explained later in this chapter while bounding the scope of the research, also lends itself 
to transferability of the finding to businesses with similar contexts. The lessons learned from this 
research might apply to alternative settings or samples in similar circumstances.  
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Auditability was achieved by presenting verifiable records of the research process in the analysis of 
the data presented in Chapters 7 and 8. NVivo software was used to organise, explore and integrate 
the data, construct themes, and navigate through these. Accounts of this process included in Chapters 
7 and 8 enable the examination of the data analysis.  
6.3 Establishing Boundaries  
Establishing boundaries around a phenomenon demarcates the study from the multitude aspects of 
the phenomenon that will not be studied (Fiss 2009). Researching real world problems, according to 
O'Leary (2005), requires research of the contexts and the complexities surrounding the issue and 
understanding the experiences of the people involved. The complex interdependencies that exist 
within the businesses and in relation to the external environment render significant challenges in 
understanding the configurations present in businesses. Using specific boundaries and defining scope 
for the research renders the object of study into a specific and unique bounded system (Stake 2006) 
and reduces the complexity to manageable proportions (Ragin 1992).  
The research design uses four specific boundaries to delineate the research scope. The first boundary 
used includes the specific focus on business responses to climate change. This focus separated the 
research from the commonly cited business responses to the natural environment which included 
land, water and air pollution issues. The second boundary related to the choice of the businesses to 
be studied. The research is designed to include businesses with significant operations in Australia to 
facilitate the analysis of the impacts of the external environment specific to Australia on business 
responses to climate change.  Five high-emission industries were identified for inclusion in this 
research namely coal, oil and gas, electricity, metals and minerals, and chemicals. From these 
industries, the businesses selected were listed as high GHG emitters. The third boundary is related to 
the time factor. Data collection transpired for eighteen months (from April 2012 to November 2013). 
The debate on climate change is continually evolving and a key political event during data collection 
was the introduction of the carbon tax in 2012. Although the carbon tax was repealed in 2014, this 
research is bounded by the period it was conducted and considers the effect of the prevailing business 
environment during the implementation of the carbon tax on business strategies. The fourth boundary 
used was limiting the research to what the business representatives claimed in the interviews and 
their publicly-listed documents.  The research did not include the voices of third parties like the media, 
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lobby groups and the government limiting the research to the views of the businesses under study on 
the impacts of climate change on their related responses. 
6.4 Purposive Sampling  
Purposive sampling was used by selecting participants according to pre-defined criteria. This helped 
to ensure they represented the population studied. The businesses selected for the study from high-
emission industries were characterised by their high emissions and were exposed to similar dynamism 
and emergence factors in the business environment in relation to climate change. The sampling 
procedure involved three steps each of which is addressed below. 
First, high-emission industries were identified using the Australian government report on industry 
emissions (see Appendix 1) (Department of Climate Change and Energy Efficiency 2011a). The 
industries selected were coal, oil and gas, electricity, metals and minerals and chemicals. Although 
agriculture is also a high-emission industry, it was excluded because predominant emissions are from 
nitrous oxide and methane gas as opposed to carbon dioxide emissions in the selected industries 
(Australian Bureau of Statistics. 2010). In the original choice of industries to study, the automobile 
sector was included, and one interview was conducted. However, the industry was subsequently 
excluded because the Australian arms of other international vehicle manufacturers declined to 
participate. 
Second, businesses from the selected industries were identified from the Australian Government’s 
National Greenhouse and Energy Reporting (NGER) list (see Appendix 7). All the businesses recruited 
for the research featured in the top hundred of the emitters list. Original plans to include businesses 
with high, medium and low market capitalisation levels was abandoned as all the high emitting 
businesses featured in the top hundred listed by the Australian Stock Exchange (ASX) in terms of 
market capitalisation within each industry (ASX 2011). It was also originally planned to study only the 
businesses listed on ASX. This was however not feasible as some of the businesses which were major 
forces in the Australian industry in terms of contribution to the Australian economy, employment 
figures, and carbon dioxide emissions, had parent organisations listed on stock exchanges in other 
countries.  
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Third, to situate the study in the context of the respective industries, it was decided to study the views 
of the relevant industry associations which represented the businesses in an industry collectively. 
However, only two of the five industry associations agreed to participate for undisclosed reasons. 
Prospective interviewees were recruited from the top 300 NGER emitters list and the top 100 ASX 
market capitalisation list by industry. They were contacted in a decreasing order of reported emissions 
for participation in the research. Initial telephone contact was followed by emails to the personnel in 
the organisation who were responsible for climate change and/or sustainability initiatives (see 
Appendix 8). When approval was obtained, signed consent of the participant was obtained on 
standard university documentation (see Appendix 9). A copy of the university ethics clearance was 
sent to the respondent to assure them of the privacy clauses. In this research, a total of twenty 
interviews were conducted. Seventeen business interviews and two industry association interviews 
were finally used in the study. The number of business interviews in each of the five industries were 
Coal - 3, Oil and gas - 3, Electricity - 4, Metals and minerals - 4 and Chemicals - 3. The businesses were 
coded according to the industry: C- Coal, O – Oil and gas, M – Metals and minerals, E – Electricity, Ch 
– Chemicals.  
TABLE 19: Designations of interviewees 
Designation  Portfolio 
CEO  Chief executive officer 
Chief Advisor Climate & Energy Efficiency, Energy & Climate Strategy 
General Manager Strategy and Development 
Group Manager Government Relations and Climate Change 
Head Economic Policy and Sustainability 
Head Public Policy 
Lead Environmental 
Manager Climate Change 
Manager Engineering (Energy & Carbon) 
Manager Climate Change team 
Manager Corporate Environment 
Manager Sustainability 
Manager Climate Change and Sustainability 
Manager Residue Development 
Manager Sustainability, Corporate Affairs 
Manager    Environment 
Principal Adviser Product Stewardship 
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Designation  Portfolio 
Program Manager Low Emissions Technologies 
Senior Advisor Environment 
  
The businesses which agreed to participate in the research nominated key personnel from their 
organisations whose responsibilities included participation in decision making in their organisations in 
relation to climate change related strategies (see Table 19). Many attempts to recruit participants did 
not materialise into interviews for the following reasons: (1) phone calls did not get past the 
gatekeeper (in most cases the telephone operator), (2) no response was received to emails giving 
details of the research despite several reminders and (3) personnel declined giving reasons such as 
lack of time and company policy. It was considered earlier to conduct only document analysis for the 
businesses which declined to establish if inaction with respect to climate change was a reason for non-
participation. The first few businesses examined had substantial references to climate change related 
actions on their websites and reports establishing that inaction was not a cause and hence this path 
was not pursued. 
6.5 Data Collection, Organisation and Analysis 
Methods that are conducive to social constructivist research such as interviews and document analysis 
(Denzin & Lincoln 2008) were used in this study. Although other methods such as focus groups were 
originally investigated, they were found to be inappropriate due to the sensitive topic and the 
commercial ‘in’ confidence nature of the information shared.   
Combining evidence gathered from multiple sources such as interviews and business documents 
assisted in the triangulation of the findings. This helped to improve the reliability of a single source 
providing the facility to validate data collected (Fiss 2009; Silverman & Marvasti 2008). Company 
documents related to climate change helped to contextualise the study by providing background 
information. Using multiple sources of information, nevertheless, does not produce a more ‘complete 
picture’ which is an illusion (Silverman & Marvasti 2008, p. 147). 
151 
 
6.5.1 Data Collection: Primary Source - Interviews 
Primary data was collected via twenty semi-structured interviews with personnel from the businesses 
and industry associations selected for the study. Semi-structured interviews facilitated coverage of 
specific themes to answer the research questions. Additionally, they provided the flexibility to change 
the formats and the sequence of the questions to allow the interviewee to unfold their experiences, 
observations and opinions (Kvale 1996). The questions were asked in no particular order, giving the 
researcher the flexibility to steer the interview following the cues emanating from the interviewee. 
The interview questions were guided by the research questions and common topics were explored in 
all interviews to optimise consistency and comparability. Purposive and open-ended questions were 
used in the interview (see Appendix 10). The purposive questions were designed to elucidate answers 
which assisted in the comparisons between the cases. The open-ended questions gave the 
interviewees an opportunity to voice their opinions on selected topics such as the science of climate 
change.  
The interviews took approximately one hour each. In line with the list of characteristics of qualitative 
research (Creswell 2007), the interviews were largely conducted in participants’ natural settings – 
their offices.  However, six of the interviews were conducted over the phone due to participant 
preferences or due to inter-state locations. Only one representative of the business participated in 
the interviews with the exception of one business where two persons were present. All interviews 
were audio recorded with the signed permission of the respondents, with one exception, to facilitate 
accurate transcription. The audio files were transcribed verbatim by secure, professional transcription 
service providers generating a total of 367 pages of transcripts for analysis.   
Details of the UWS ethics clearance (HREC No. H7699) was sent to the participant prior to the 
interview and the University ethics policies and privacy clauses governing the research were explained 
at the beginning of the interview.  This assisted in making the interviewees feel comfortable and safe 
to express their opinions.  Background research assisted in establishing the base quickly in the time 
available for the interview, giving the researcher opportunity to delve deeper into the issues 
discussed.  Consent was obtained from every interviewee to let the researcher know if any more 
relevant information which emerged or was overlooked becomes available. This arrangement was 
used on one occasion. The researcher also sought permission to contact the interviewee in case of 
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clarifications and queries regarding the content of the interview or any information which became 
available during subsequent document search. This arrangement was used twice. 
6.5.2 Data Collection: Secondary Sources - Documents and Public Forum 
In recent years, businesses have made information on responses to climate change publicly available 
to current and potential investors, which were used as secondary data. These included webpages 
related to climate change; annual reports from 2010 and 2011; sustainability reports from 2010-2011 
and 2012; and CEO38 statements from 2010-2011 and 2012. Annual reports provided general business 
information on the business.  References to climate change related endeavours were however brief 
in the annual reports which directed the reader to the sustainability reports for more details. Business 
websites were the first source of information followed by sustainability reports for detailed 
information on business responses to climate change. Additionally, the introductory statements which 
typically represented the voice of management in the sustainability reports provided another voice 
from the business under study. 
Sustainability reports were key sources of information on climate related aspects of the businesses. 
The reports generally included information on climate related actions and details of greenhouse gas 
emissions and energy consumption. Details of the sustainability reports examined were tabled to 
enable direct comparisons between the businesses studied (see Appendix 11). The details listed 
include the pages related to climate change, the location of climate change related information in the 
contents of the reports, and the terminology used relevant to climate change. A total of 621 pages 
from 34 sustainability reports of the 17 businesses were examined (see Table 20). 
The Carbon expo 2011 held in Melbourne, Australia, prior to the implementation of the carbon tax, 
provided valuable insights into the views of businesses on the impending legislation. Several senior 
managers of the businesses under study in this research participated in public discussions at the expo 
and their views have been included in the analysis as the voice of management. 
Several other business documents which provided background information were excluded from this 
analysis as they were not uniformly available for all businesses and thus hindered comparability. These 
                                                          
38 The term CEO used here also includes Managing Director and Board Chairman’s statements found in some of the business 
reports. 
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included submissions to industry body endeavours; submissions to government; marketing 
campaigns; voluntary emission reports such as the CDP reports; press releases and energy efficiency 
opportunity (EEO) documents which provided highly technical details. 
 TABLE 20: Sustainability reports: Climate change 
Code Year Pages Code Year Pages Code Year Pages 
C1 2010 9 M1 2010 33 E1 2010 51 
C1 2012 13 M1 2012 20 E1 2012 52 
C2 2010 28 M2 2010 16 E2 2010 30 
C2 2012 27 M2 2012 13 E2 2012 17 
C3 2010 39 M3 2010 5 E3 2010 10 
C3 2012 20 M3 2012 3 E3 2012 12 
O1 2010 9 M4 2010 22 E4 2010 19 
O1 2012 2 M4 2012 6 E4 2012 29 
O2 2010 12 CH1 2010 12    
O2 2012 9 CH1 2012 17    
O3 2010 29 CH2 2010 7    
O3 2012 22 CH2 2012 7    
   CH3 2010 8    
   CH3 2012 13    
 
Total no. of pages examined in Sustainability reports 621 
 
Legend: 
Coal businesses: C1, C2, C3 
Electricity businesses – E1, E2, E3, E4 
Oil and gas businesses – O1, O2, O3 
Metals and minerals businesses – M1. M2, M3, M4 
Chemicals businesses – Ch1, Ch2, Ch3 
 
The business documents examined supplemented the information provided by the interviewees 
particularly regarding details of technology and innovation efforts. They were also good sources of 
facts and figures such as emissions data and emission targets. Particulars not discussed in the 
interview due to time constraints, and / or the semi-structured nature of the interviews, were also 
gathered from the secondary sources to supplement the primary data. 
6.5.3 Data Analysis 
Data gathered from the semi-structured interviews and company documents were analysed in three 
stages. First, data regarding the participating businesses were gathered and analysed openly, akin to 
broad-brush coding of data into broad themes (Siccama & Penna 2008). Second, informed by stage 
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one, codes were developed to identify the structural, evaluative, causal, and exploratory conditions – 
this was aided by the software program, NVivo. 
During the third stage, the semi-structured interviews and company documents were analysed 
deductively and inductively to harness the value of both approaches (Woiceshyn & Daellenbach 2018). 
Stage three involved four steps. In the first step, an environmental analysis was conducted wherein 
the IDEAS framework was used to anchor the analysis. References to initial conditions, dynamism, and 
emergence were deductively identified within the data. This was complemented by an inductive 
analysis of the data to elucidate similarities and differences between the Australian business 
environment and what had been reported in literature. For example, the perception of NGO pressure 
among Australian businesses was negligible, relative to descriptions of North American experiences 
(Mackay & Munro 2012). The results of this step are presented in chapter 7, part 1. 
In the second step, the business response analysis involved inductively identifying forces of attraction 
and business responses in the data gathered from the semi-structured interviews and company 
documents. This clarified how the businesses chose strategies, as well as similarities and differences 
among the businesses and the industries they represented. The results of this step are presented in 
chapter 7, part 2. 
In the third step, a comparative analysis was performed, using the matrix coding feature in NVivo, to 
elucidate similarities and differences between the forces that shaped the strategies, between and 
within the industries. The results of this step are presented in chapter 7, part 3. 
Lastly, in the fourth step, a critical analysis was conducted to judiciously consider opportunities 
beyond the corporate sector towards a (more) holistic approach to a low-carbon regime. The results 
of this step are presented in chapter 7, part 4. 
6.5.3.1 Stage 1: Background research 
Business annual reports and websites were first studied for an overview of the background of the 
demographic details of the businesses such as: the countries of operation, the Australian states of 
operation, emissions range as reported in NGER, years of operation, number of employees and market 
capitalisation range. This information assisted in conducting the interviews and provided a context for 
the investigation. 
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6.5.3.2 Stage 2: Code development 
Data was managed and analysed using the qualitative data analysis software NVivo. NVivo helped to 
efficiently and effectively learn from data by easing its management, navigation, categorisation and 
retrieval (Bazeley & Jackson 2013). All the data used for analysis were first stored in folders such as 
interview audio recordings, interview transcripts, sustainability reports, CEO statements and website 
information further identified by sub-folders for the five industries. For anonymity, the businesses 
were identified as follows:  
- C1, C2, C3 (coal businesses),  
- E1, E2, E3, E4 (electricity businesses),  
- O1, O2, O3 (oil and gas businesses),  
- CH1, CH2, CH3 (chemicals businesses) and  
- M2, M2, M3, M4 (metals and minerals businesses).  
In NVivo, nodes are developed to store references to the exact locations of the coded text in the data 
for each topic or concept, facilitating data retrieval for analysis (Bazeley & Jackson 2013). The nodes 
established in NVivo were used as the primary tool in the analysis of the data. The process was 
iterative with the need to consolidate, split, or shift nodes often arising as the analysis progressed. 
This is in line with the recommendation in the Coding manual which encourages researchers to 
‘develop hybrid or new coding methods to meet the unique demands of their particular studies’ 
(Saldaña & Mallette 2017, p. 162). 
Four types of coding were used to process the data namely structural, evaluative, causal, and 
exploratory coding to identify the preliminary codes. First, structural data coding of all text relevant 
to the theoretical frames and sub-frames of initial conditions, dynamism and emergence in the 
business environment was done.  This method of coding was used for the deductive analysis used in 
step 1 of the analysis in Stage3 to study the business environment. Coding to preliminary nodes was 
done by examining each of the data source documents and linking to the relevant nodes. The 
transcripts and documents (webpages, sustainability reports and CEO statements) and the interview 
recordings were manually reviewed to ensure nuances and underlying meanings were identified for 
the coding. Some data were coded to more than one node depending on the context of the text. For 
example, the statement, ‘Earlier in the year, [our business] concluded its carbon tax negotiations with 
the Government agreeing to a sectoral deal for [our industry] under a Transformational plan (M2, 
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Sustainability report 2011) was coded to Government under Dynamism: Political systems and also to 
Carbon Tax under Emergence: Policies. 
Evaluative and causal coding were used to identify all the forces which impacted on business 
responses to climate change as perceived by the businesses. In this step two types of antecedent 
references were identified namely factors which impact in general or factors which were perceived by 
the businesses as having cause and effect relationship referring to beliefs about specific reasons for 
certain actions. For example, Interviewee C2 identified policy risk as a primary risk in general terms.  
 The primary risk of climate change is actually policy risks.  So it’s a risk 
that climate change policy will reduce demand for coal for example, for 
coal producing.  It’s a risk that climate change policy will push up the price 
of energy – we’re a very large energy user, which will have the most 
significant impact on the energy intensive parts of our business (C2, 
Interview) 
Business C3 specifically links uncertain government support and lack of a clear carbon price signal to 
hampering of progress in technological advancement.  
Progress to prove technologies at a commercial scale has been hampered 
by the lack of a clear carbon price signal and uncertain government 
support. (C3, CEO report 2010) 
Exploratory coding was used to identify all actions taken by businesses in response to climate change. 
These preliminary codes related to forces and actions were further analysed inductively as detailed in 
Step 2 of the analysis in Stage 3. 
6.5.3.3 Stage 3: Analysis of identified codes 
Analysis of the identified preliminary codes was done in four steps as detailed below: 
Step 1: Environmental analysis – corresponding to Chapter 7: Part 1 Constructing the business 
environment 
Step 2: Business response analysis – corresponding to Chapter 7: Part 2 Constructing business 
responses 
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Step 3: Comparative analysis – corresponding to Chapter 7: Part 3 Constructing comparisons 
Step 4: Critical analysis – corresponding to Chapter 7: Part 4 Constructing future pathways 
These steps are discussed below in further detail. 
6.5.3.3.1 Step 1: Environmental Analysis 
In this step, the complexity concepts of dynamism, emergence and initial conditions were used as 
organising frames to deductively identify the preliminary codes related to the conditions in the 
external and internal Australian business environments. The codes were further analysed using the 
following sub-frames which were developed by reviewing the literature in Chapter 5 (see Table 21). 
Dynamism: Political, legal, economic, social, business, technological and environment systems. 
Emergence: Practices, processes. products and policies 
Initial conditions: Climate change identity, attitudes and beliefs, leadership and climate change 
capabilities. 
TABLE 21: Theoretical frames and sub-frames 
Theoretical 
frames Initial conditions Dynamism Emergence 
Theoretical 
sub-frames 
Climate change identity Political systems Policies 
Attitudes and beliefs Social systems Practices 
Leadership Business systems Processes 
Climate change capabilities Legal systems Products 
 Economic systems  
Environment systems 
Technology systems 
 
Deductive analysis of the data collected utilising the theoretical frame and sub-frames helped to 
understand the Australian business environment in the context of climate change within which 
businesses were operating. In this step, answers to research questions 1 and 2 exploring the what and 
who in the business environment was sought. 
1. What are the internal conditions present in businesses that influence business responses to climate 
change? 
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2. Who are the agents and what are the emerging forces in the business environment impacting 
business responses to climate change? 
The number of sources citing the sub-frame categories under dynamism and emergence frames was 
used as an indicator of the importance placed on the category by the businesses studied (see 
Appendices 12 to 15). Within the high importance deductive categories, inductive logic was used to 
identify specific characteristics in the Australian internal and external business environments which 
either complemented or negated the research findings as reported in literature. For example, while 
literature focusing on US businesses reported the strong stance of NGOs in the context of climate 
change, at the time of this research, the Australian businesses studied did not convey that they were 
under any direct pressure from NGOs specific to climate change. This process of analysis is endorsed 
by Duarte (2015) who used both deductive and inductive logic complementarily in her research 
methodology. This process helped to generate an elaborate picture of the business environment in 
Australia in the context of climate change which enabled comparisons to what has been reported in 
literature. 
6.5.3.3.2 Step 2: Business Response Analysis 
Inductive analysis of the data collected helped to understand the forces impacting Australian 
businesses in the context of climate change and the corresponding responses of the businesses. This 
analysis was done at the level of individual businesses within each of the five industries. This forms 
the basis for the comparative analysis in Step 3 to identify the significant differences and similarities 
between the responses of businesses and industries. In this step, answers to research questions 3, 4 
and 5 are sought. 
3. How do the forces in the external and internal business environments influence business responses 
to climate change? 
4. What are the strategies adopted by businesses in response to climate change? 
5. How do businesses select their strategies in response to climate change? 
The inductive analysis was done as follows: 
1. Attractor analysis of the data inductively to identify all the first order codes related to all the 
forces of attraction was first conducted (see Appendix 16). These codes were then categorised into 
reinforcing and detracting forces emanating from the internal and external environments (see Table 
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22). The identified forces of attraction were further analysed to identify second-order themes and 
aggregate dimensions (see Table 23). 
TABLE 22: Sample: Reinforcing forces – internal business environment: fist order codes 
Identified first order codes  
access to capital long term growth 
access to resources long term viability 
attract best staff marketing 
belief in tech solutions minimise carbon footprint 
commitment to environment new project approvals 
company's vision operational excellence 
competitive position production efficiency 
continued success reducing cost 
demonstrate emission reductions reducing emissions 
downsizing reputation 
financial responsibility to community 
improved business performance retaining investors 
Internal Opportunities right thing to do 
KPIs ROI 
largest renewables retailer to be resilient 
leadership value creation 
license to operate  
TABLE 23: Sample: Detracting forces – Internal business environment: Inductive analysis 
First-order codes Second-order themes Aggregate dimensions 
Lack of conviction in the science 
Related to climate science 
Reluctance to change 
Lack of awareness  
Not aware of urgency 
Disruption to existing systems 
Related to organisational change Not wanting to change methods 
Need to educate and train staff 
Lack of communication 
Related to operations 
Inability to change 
Lack of skills and knowledge 
Increased production 
Increased costs 
Related to costs Loss of production time Cost of research and 
development 
Fear of stranded assets 
Related to potential losses 
Protection of existing state 
Risk in investments 
Negative cost-benefit analysis 
Renewables investment risks 
Related to future goals Planning for growth 
Loss of viability 
The findings from this step were then used in Chapter 8 to determine the basins of attractions the 
forces of attraction fed into, namely, stability, instability, low bounded instability or high bounded 
instability. Those from the internal environment were studied to identify relationships to the initial  
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TABLE 24: Excerpted sample of identified business responses (a to d) 
Identified first-order codes 
adaptation collaboration 
adopting standards commitment 
allocation of resources communication 
alternate sources of energy compliance 
analysis consultation process 
assess impact continuous improvement 
assisting customers cooperation 
auditing corrective action 
being accountable creating awareness 
business integration develop systems 
carbon trading developing policy 
change culture developing technology 
climate change management diversification 
closing operations  
TABLE 25: Sample: Self-organisation – Path of Strategic response 
First-order codes Second-order themes Third-order constructs Aggregate dimension 
Assessing impact Assessment of 
environment 
Preparation 
Path of Strategic 
response 
financial modelling 
Developing systems 
Operational preparation compliance procedures emissions tracking 
reporting and auditing 
Monitor environment Manage risks 
Protection 
take insurance 
Investing in other 
countries Negative outcomes closing operations 
increasing prices 
Capitalise on electricity 
demand increase  
Seek opportunities 
Profit generation 
develop new products 
Develop customer 
solutions 
Reduce emissions 
Emission related 
initiatives 
Improve energy 
efficiencies 
Reduce energy 
consumption 
Lower energy costs 
Measures related to 
cyclones and storms  Protect against climate 
change effects 
Adaptation 
health and safety 
sea level rise 
Desalination 
Water security measures recycling water developing technology to 
conserve water 
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conditions subframes and those from the external environments studied to identify relationships to 
the dynamism and emergence subframes. This led to the development of the initial conditions, 
dynamism and emergence models in relation to the identified forces of attraction in Chapter 8 (see 
Figures 11, 13 and 15). 
2. Self-organisation analysis by inductively identifying all the first order codes related to the self-
organised businesses responses to climate change was conducted initially (see Table 24 for sample 
and Appendix 17 for complete list). These were analysed further leading to the identification of the 
second-order themes, third-order constructs and the aggregate dimensions of the four strategy 
selection paths of strategic resistance, strategic response, strategic choice and strategic opportunism 
(see Table 25). 
6.5.3.3.3 Step 3: Comparative Analysis 
Comparative analysis of the findings of steps 1 and 2 helped to present an interpretative analysis of 
the similarities and differences in the forces impacting the different businesses within the same 
industry and between industries and the resulting similarities and differences in the strategies used 
by the businesses. Comparing forces of attraction and business responses (between businesses in the 
same industry and between industries) assist in the interpretation of the findings generated in steps 
1 and 2. This step of the analysis helped to answer the research question 6. 
6. How and why do businesses and industries differ in their strategies in response to climate change? 
Matrix coding tables generated from NVivo assisted in the development of the comparative analysis. 
As a first step, references to the forces of attraction from all the sources within each business was 
analysed to generate the factors of key importance to each business represented by the number of 
sources which mentioned the same factor (see Appendices 18 to 21).  
In the excerpted example of matrix coding query result for C1: Reinforcing forces – Internal (see Table 
26), the cells link to the references coded for the selected nodes 27 to 34 in all the C1 data sources 
namely the CEO reports 2010 and 2012, the interview, the Sustainability reports 2010 and 2012, and 
the webpages. For example, responsibility to the community, retaining investors and right thing to do 
did not feature in C1 vocabulary as reinforcing forces towards a carbon neutral path while reducing 
emissions, reputation, return on investment (ROI), resilience and value creations were cited as 
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incentives (see Appendices 18, 19, 20 and 21 for C1 Matrix coding for detracting and reinforcing forces 
from the internal and external environments).  
TABLE 26: Matrix coding: Excerpted sample of C1: Reinforcing forces - Internal 
C1 Business responses 
A: C1 
CEO 
Report 
2010 
B: C1 
CEO 
Report 
2012 
C: C1 
Interview 
D: C1 
Sustainability 
Report 2010 
E: C1 
Sustainability 
Report 2012 
F: C1 
web 1 
27: reducing emissions 0 1 0 1 1 1 
28: reputation 0 1 0 0 1 0 
29: responsibility to 
community 0 0 0 0 0 0 
30: retaining investors 0 0 0 0 0 0 
31: right thing to do 0 0 0 0 0 0 
32: ROI 0 1 0 0 0 0 
33: to be resilient 0 1 0 0 0 0 
34: value creation 0 1 0 0 1 0 
This was followed by an analysis of the business responses evidenced in all the sources for each of the 
businesses (see Appendix 22) to identify the factors of high importance to each of the businesses. This 
allowed further analysis of the responses which were perceived by the business as having more 
impact. In the excerpted example of matrix coding query result for C1: Self-organisation - business 
responses (see Table 27), the cells link the references coded for the selected nodes 36 to 41 in all the 
C1 data sources namely the CEO reports 2010 and 2012, the interview, the Sustainability reports 2010 
and 2012, and the webpages. For example, environmental management was not mentioned in any of 
the C1 data sources in comparison to employee participation, energy efficiency, engagement with 
government, environment organisational structure, environment committee (see Appendix 22 for C1 
Matrix coding for self-organisation – business responses). 
Generating similar matrix coding results for all the businesses facilitated comparisons of the forces of 
attraction and business responses between all the businesses studied businesses in one industry (see 
Appendices 23 and 24).  Analysis of the matrix coding also facilitated comparisons of forces of 
attraction between industries (see Appendices 25 to 28) and strategies across industries (see 
Appendices 29 to 33).  
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TABLE 27: Matrix coding: Excerpted sample of C1: Self-organisation - business responses 
C1 Business responses 
A: C1 CEO 
Report 
2010 
B: C1 CEO 
Report 
2012 
C: C1 
Interview 
D: C1 
Sustainab
ility 
Report 
2010 
E: C1 
Sustainab
ility 
Report 
2012 
F: C1 web 
1 
36: employee participation 2 0 0 0 0 0 
37: energy efficiency 0 1 0 3 4 1 
38: engagement with 
government 
0 0 3 0 1 0 
39: environment org 
structure 
0 0 0 1 1 0 
40: environmental 
committee 
0 0 5 0 1 0 
41: environmental 
management 
0 0 0 0 0 0 
Combining the results of the analysis as explained above with the inductive analysis of the first order 
codes related to forces of attraction and business responses conducted in Step 2 assisted in generating 
clear overview of the impacting forces and the responses of the different businesses in the five 
industries (see Appendices 34 and 35). This analysis helped to answer research question 6 which 
explores the similarities and differences in the responses of businesses in the five industries studied. 
6.5.3.3.4 Step 4: Critical Analysis 
Critical analysis of the findings of Step 3 helps to present an interpretative analysis of business 
responses and forces of attraction, to identify future pathways for businesses to move beyond 
plucking the low hanging fruit, and substantially reduce emissions towards a carbon neutral path. A 
simple flowchart analyses the efficacy of business responses to address climate change (see Figure 9) 
and three major questions emerge which form the structure of this critical analysis. 
In this step the findings generated in chapter 7 parts 1, 2 and 3 are critically analysed focusing on: 1. 
Why are the current business efforts not helping to reduce their carbon footprint? 2. What needs to 
be done to help businesses make more efforts towards a carbon neutral path? 3. What needs to be 
done by other sectors to help address climate change? The analysis is taken beyond the focus on of 
businesses as the unit of analysis to understand the implications for the other agents in the business 
environment in the context of climate change.  
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FIGURE 9: Efficacy of Business Responses to Climate Change 
  
As stated in Chapter 3, this step of the analysis aims to analyse the implications for climate change 
action by businesses when all the low hanging fruits have been plucked and the limits of the ‘win-win’ 
approach have been reached. Critical perspectives using a multi-level approach at global, national, 
industry, organisational and individual levels is complementary to complexity thinking and form 
invaluable tools when used in conjunction to analyse business responses to climate change. Win-lose 
situations with reference to climate change are analysed to suggest future pathways towards a low 
carbon regime. In this step of the analysis, as Banerjee (2012) advocates, there is a need for self-
reflexivity to gauge the limitations of alternative pathways proposed. The analysis in this step looks 
beyond businesses, using insights from the analysis of the business environment to bring in political - 
economic - social perspectives, to answer research question 7. 
7.  What is the scope for businesses to significantly reduce their carbon footprint with or without the 
influence of external agencies? 
The next section details the ethical considerations which governed the design and execution of this 
research. 
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6.6 Ethical Considerations 
Care was taken in the data collection, storage, processing, analysis and in the presentation of the 
findings in this research in alignment with the University’s Human ethics policies. Fontana and Frey 
(2008, p.70) categorised traditional ethical concerns in research interviewing as ‘informed consent’, 
‘the right to privacy’ and ‘protection from harm’. To address these concerns, the participants were 
clearly informed of the nature of the study in the initial correspondence soliciting their participation 
in the interview. The moral obligation of the researcher to protect the privacy of the researched (Stake 
2006) was formalised in this research by signed agreements on standard University documentation 
between the researcher and researched in line with University procedures. The consent form 
indicated clearly the participant’s agreement to the audio recording of the interview to facilitate error 
free transcriptions and the recording was done openly. All but one of the participants agreed to be 
audio recorded. A copy of the ethics clearance was sent to the participant to assure them that their 
privacy would be respected.  
To protect the identity of the interviewees and the businesses they represented, the national 
statement on ethical conduct in human research was followed (NHMRC, ARC & AAVC 2007). A coding 
system for the businesses in the different industries as explained in Section 6.5.3 was put in place to 
ensure that the identity of the businesses studied was not revealed. Business artefacts such as 
Sustainability reports and webpages used in the analysis are not included to the reference list to 
protect the identity of the businesses. Care was taken to replace all references to the names of the 
businesses by the designated identification codes in the interview transcripts and in all the secondary 
sources used. References that could identify a business such as locations were disguised to optimise 
confidentiality. The digital audio recordings were secured with password protection and were 
accessible only to the researcher. The professional transcription services used had in place 
confidentiality agreements protecting the audio files and transcripts from unauthorised use. Assured 
by the procedures used for privacy protection, the interviewees chose to disclose the information they 
shared during the interview with the full knowledge that the interview was recorded for analysis. 
When interviewees perceived questions as sensitive, they either reaffirmed the privacy and security 
of the information disclosed before replying or declined to answer the same and the questioning did 
not further pursue that avenue.   
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Transparency in data processing and analysis was optimised by clearly delineating the steps used and 
substantiating the findings with evidence. Every effort was made to ensure that the research process 
was transparent, and the ethical principles as outlined were adhered to. Chapters 7 and 8 which 
present the findings of this research provide evidence from the data to validate the claims made in 
the findings. This transparency in the data analysis also provides the scope for auditability which is 
claimed to be one of the credibility indicators in this research. 
6.7 Summary  
This chapter detailed the research design to achieve the aim of the research. The chapter began 
exploring the principles of social constructivism and interpretivism which have shaped the thinking 
behind this research along with a discussion of the credibility factors that were adhered to. The 
chapter then delineated the research design and the methods used to collect, process, and interpret 
the data. The four steps in the data analysis comprising the deductive, inductive, comparative and 
critical analysis were explained. The chapter concluded with the ethical considerations that influenced 
this research.  
The findings of the research are presented in Chapters 7 and 8. Chapter 7 is designed in four parts. 
Part 1 is structured around the core themes of the theoretical framework initial conditions, dynamism 
and emergence, which answer research questions 1 and 2 regarding the business environment; Part 
2 presents the results of the inductive analysis which answers research questions 3, 4 and 5; Part 3 
presents the findings from the comparative analysis and answers research question 6; Part 4 discusses 
critically the findings to explore what further steps are needed to take businesses beyond the plucking 
of the low hanging fruit down a substantial low carbon path. Chapter 8 utilises the findings in parts 1 
and 2 to develop the IDEAS strategy selection process model. Chapters 7 and 8 have been constructed 
to serve three key purposes – one, to present the findings, two, to link explicitly the path from analysis 
to the findings of this research, and three, to demonstrate the integration of the theoretical 
framework into the empirical analysis of the data generated in the deductive analysis. 
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CHAPTER 7 FINDINGS: FOLLOWING THE THREADS 
The preceding chapters laid the foundations for this thesis by introducing the research topic, 
examining the background of climate change, presenting a comprehensive literature review of the 
B&NE and B&CC genres, introducing complexity theory, and reviewing literature specific to climate 
change and strategy to develop the IDEAS theoretical framework. Chapter 6 presented in detail the 
research design which utilises qualitative methods with a social constructivist approach combined 
with an interpretative angle to unravel the complexities related to business responses to climate 
change. This chapter 7 presents the findings from the analyses of the research data, to answer the 
research questions, as perceived by the businesses studied. As discussed in Chapter 6, data analysis in 
this research is done in four steps. This chapter is presented in four parts, each part presenting the 
findings in each of the four data analysis steps as below:               
Part 1 presents a deductive, descriptive analysis of the data related to the internal and external 
business environments, as perceived by the businesses, linked to the theoretical frames and sub-
frames of the complexity concepts of initial conditions, dynamism and emergence, as identified in the 
IDEAS theoretical framework developed in Chapter 5. Inductive logic is used complementarily to 
identify environment characteristics specific to the Australian business environment. Part 1 answers 
the research questions 1 and 2. Question 1 investigates the internal characteristics of businesses 
which influence business responses to climate change which is represented in the IDEAS theoretical 
framework as initial conditions. Question 2 investigates the agents in the external business 
environment and the emerging forces in the external and internal business environments which 
impact on business responses to climate change corresponding to the dynamism and emergence 
frames respectively in the IDEAS theoretical framework.  
Part 2 presents an inductive analysis of the data related to business responses to climate change linked 
to 1) the attractors and 2) the self-organisation as perceived by the businesses. Part 2 is structured to 
answer research questions 3 and 4. Question 3 investigates the forces in the external and internal 
business environments which influence business responses to climate change which are represented 
in the IDEAS theoretical framework as attractors. Question 4 investigates the range of strategies 
adopted by businesses in response to climate change as evidenced by the self-organised business 
responses to identify four major paths of strategy selection used by businesses in response to climate 
168 
 
change, namely, the paths of strategic resistance, strategic response, strategic choice, and strategic 
opportunism. The findings in this part lead to the development of the IDEAS strategy selection process 
model in Chapter 8 which answers research question 5 related to how businesses select their 
strategies in response to climate change. 
Part 3 presents a comparative analysis of the strategies used by businesses and industries in response 
to climate change. The comparative analysis uses the matrix coding facility of NVivo and draws on the 
thematic analysis presented in Parts 1 and 2 to provide answers for research question 6 which 
investigates the similarities and differences in the strategies of businesses and industries. 
Part 4 presents a critical analysis of the findings in relation to the adequacy or inadequacy of business 
responses to climate change and shifting the focus beyond business responses to understand the roles 
of the other agents in the bigger picture in addressing climate change. This section revisits the win-
win and win- lose dilemmas to answer research question 7 which investigates the scope for businesses 
to significantly reduce their carbon footprint with or without the assistance of external agencies. 
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PART 1: CONSTRUCTING THE BUSINESS 
ENVIRONMENT 
The importance of studying the macro business environment to better understand business responses 
to climate change at the micro level was discussed in Chapter 3 with evidence from B&NE and B&CC 
literature. This Part 1 of the findings chapter presents a comprehensive overview of the internal and 
external business environments in Australia with reference to the businesses studied. The findings 
represent a deductive analysis of the data structured around the frameworks of initial conditions, 
dynamism and emergence and are detailed below.  
This Part 1 is structured as follows: 
Section 7.1 examines the data related to the Initial conditions in the internal business environment 
under the sub-frames of climate change identity, attitude and beliefs, leadership and climate change 
capabilities as perceived by the businesses under study. 
Section 7.2 examines the data related to the dynamism in the external business environment under 
the sub-frames of political, legal, economic, social, business, technological and environment systems 
as perceived by the businesses under study. 
Section 7.3 examines the data related to the emergence in the internal and external business 
environments under the sub-frames of policies, processes, practices and products as perceived by the 
businesses under study. 
7.1 Internal Environment: Initial Conditions  
Initial Conditions here refers to the conditions present in the businesses, which influence their 
responses to the dynamism and emergence in the business environment and determine the way they 
self-organise in the context of climate change. All references to the initial conditions in the businesses 
were coded to the identified sub-frames - namely: climate change identity, attitudes and beliefs, 
leadership, and climate change capabilities. The analysis in this section pertaining to the initial 
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conditions in the businesses present findings specific to the businesses studied which is used in the 
comparative analysis to elucidate differences between the responses of businesses and industries 
presented in Part 3. The following sections present analyses of the data pertaining to climate change 
identity, attitudes and beliefs, leadership, and climate change capabilities in the businesses studied in 
the context of climate change. 
7.1.1 Climate Change Identity 
Climate change identity here refers to the image businesses portray to the external world in relation 
to climate change. Climate change identity is analysed in this section by identifying how the businesses 
studied projected the importance they placed on climate change related issues and presented these 
views to the external world. Climate change was acknowledged as an important issue by several 
businesses that included climate change prominently in their policy, strategy, vision, and mission 
statements and in their sustainability reports.  
The sustainability reports of the seventeen businesses studied from the five industries for the years 
2010 and 2012 were compared based on mention of climate change in the CEO message, the 
nomenclature used to refer to climate change, location of climate change information in the report, 
and the number of pages dedicated to climate change (see Appendix 11). Using this information, a 
summary of the evidences related to climate change identity of the businesses studied under the 
identified codes of (1) vision, mission and value statements, (2) climate policy and strategy, and (3) 
commitment to climate change (see Table 28), is presented and discussed in the following sections. 
The vision, mission, and value statements of the businesses were examined to clarify how the 
businesses framed climate change. It was evident that a few businesses specifically mention climate 
change (e.g. C1 and E1). This can be construed to be an acknowledgement by the businesses that 
climate change is an important issue for their business. An example illustrating this stance is as follows: 
Our Vision of being sustainable provides the platform for this resilience. 
Our ability to continuously improve our performance with respect to the 
key interacting sustainability drivers of finance, health and safety, our 
people, the environment, the community and climate change, whilst 
providing a return to our shareholder, [name], is the key to our long-term 
viability (C1, Sustainability report 2012). 
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TABLE 28: Climate Change Identity analysis 
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Although climate change was not explicit in most of the vision and mission statements, the broad 
terms of environment and sustainability have been used in most. It is evident in the scrutiny of the 
reports that climate change is included in their ‘environment’ (e.g. E2 and M2) or ‘sustainability’ (e.g. 
E3 and M1) sections leading one to surmise the indirect inclusion of climate change in the vision and 
mission statements. In this stance, it can be construed that businesses are conveying that climate 
change is just one of the environmental or sustainability issues. Examples of this stance are as follows: 
Our success relies on communities supporting our business and products. 
In turn, we care for the environment, create wealth, respect local values 
and encourage involvement. Our strength is in choosing to do what is 
right (M2, Sustainability report 2011). 
[Our business] has long recognised the value of sustainable business 
practices. Sustainability is integral to how we do business, and we 
continue to strive for innovative and efficient approaches to improve our 
social, environmental and economic performance (CH1, CEO report 
2012). 
Two of the businesses studied do not mention climate change, environment or sustainability in their 
vision / mission / values statements (e.g. E4 and O2). This can be interpreted as an indication of the 
higher priorities the businesses placed on issues such as the growth of the business and the welfare 
of the employees which are included in the statements.  
Climate policy and strategy of a business was also indicative of the importance placed on climate 
change. Proactive businesses are seen developing specific climate policies stating what their aims 
were for emission reductions and how they planned to achieve them. For example, businesses such 
as O2 and C1 included specific climate policies in their published material. In this stance, the 
businesses are clearly conveying their perception of climate change as an important issue.  
Now in its 10th year of implementation, our Action Plan on Climate 
Change continues to guide our efforts in greenhouse gas (GHG) emissions 
reduction, improved energy efficiency, and research and development in 
innovative, low-carbon energy technologies (O2, Sustainability report 
2010). 
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A more common practice was the inclusion of climate change in environment policy or sustainability 
policy. This, once again, can be construed that businesses are conveying that climate change is just 
one of the environmental or sustainability issues. In many cases, climate change features in the details 
of the targets that the businesses set for themselves for environmental goals. 
We don't have a climate change policy or a climate change platform.  We 
have a sustainability policy that has energy and greenhouse as a target 
area to reduce those impacts (CH3, Interview). 
Commitment to climate change was assessed by examining the sustainability reports of businesses. 
Sustainability report structures helped to clarify where climate change fitted into business priorities. 
It was noted that all the businesses studied mentioned climate change in the sustainability reports 
though they differed in where climate change was located within the report. Businesses which 
included separate sections for climate change in their Sustainability reports (e.g. E1 and M2) clearly 
conveyed the importance of climate change to their business. Most businesses included climate 
change under environment (e.g. C3 and E4) or under sustainability within an environment sub-section 
(e.g. CH1 and E2). This provided information on whether climate change was included in 
environmental issues, which also included topics such as land, water, air pollution, or included under 
sustainability, which also included broader topics such as health and safety, community and people, 
besides environment. This can be interpreted as a clear relegation of climate change with other issues 
some of which, such as employee health and safety, received more prominence than climate change. 
Scrutiny of the sustainability reports for the businesses studied revealed that climate change was 
referred to in several ways.  Some of the terminology used included: climate change, greenhouse 
gases, energy, carbon dioxide emissions, energy efficiency and emission reductions. The most 
commonly found climate change reference was in relation to energy clearly indicating the higher levels 
of business engagement with energy efficiency initiatives. The topics discussed under energy related 
issues included the effects of increasing costs of energy, business obligations under the EEO legislation 
and energy efficiency processes to reduce business overheads.   
The above analysis of the image the businesses projected to the world in the context of climate change 
provide additional insights into the analysis of their climate change responses. 
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7.1.2 Attitudes and Beliefs 
Attitudes and beliefs here include views of the senior managers that shape business responses to 
climate change. The first finding in this research in relation to business attitudes and beliefs towards 
climate change was that businesses are a collection of humans and attributing a universal attitude or 
belief to the entire group is not a feasible option. What emerged as important to each business were 
the attitudes and beliefs of (1) the business as a whole as stated in the corporate statements about 
climate change, (2) the leadership of the organisation including the CEO and the board members who 
formulate policies, (3) the climate change personnel interviewed who were involved in climate change 
related decision making in the business and (4) the employees of the business who are required to 
implement climate change related policies in related operational procedures. 
The importance of climate change to the whole business as seen in the CEO reports and inferred from 
the interviewee statements are tabled (see Table 29) identifying the businesses which considered 
climate change of high importance to the business (e.g. E1, E2, E3); a part of several sustainability 
issues (e.g. CH2, CH3); not as important as other issues (e.g. O2, O3); and finally, climate change not 
mentioned which could be inferred as not of high importance (e.g. E4, CH3). 
TABLE 29: Attitudes and beliefs analysis 
 Climate change 
high importance 
Climate change 
part of 
sustainability  
Other aspects more 
important than 
climate change 
Climate change not 
of high importance / 
not mentioned 
CEO reports C3  C1, C2   
E1, E2, E3   E4 
M1, M2 M4  M3 
O3   O1, O2 
CH1 CH2, CH3   
Interviewees C2 C3 C1  
E1, E2, E3   E4 
M2, M4 M1 M3  
O1   O2, O3  
 CH2 CH1 CH3 
Legend: 
Coal businesses: C1, C2, C3 
Electricity businesses – E1, E2, E3, E4 
Oil and gas businesses – O1, O2, O3 
Metals and minerals businesses – M1. M2, M3, M4 
Chemicals businesses – Ch1, Ch2, Ch3 
 
Notes: Climate change was also referred to as greenhouse gases and carbon. 
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The CEO reports were key sources for information on the leaders’ views on the science of climate 
change. Some CEO statements explicitly referred to belief in the science and the need to mitigate 
emissions (e.g. E1, E3). A few of them did not express an opinion on the science of climate change (e.g. 
E4, M3, O1, O2); this did not indicate disbelief in the organisation however, as the contents of the 
report included evidences of climate change related actions. It is understandable that none of the 
businesses examined emphatically expressed non-belief of the leadership in the science of climate 
change reflecting the need to avoid controversy and conform to the changing views in society.  
Boards of directors comprised of individuals from varied backgrounds had varied opinions on climate 
change. This was referred to by one of the interviewees as the presence of a diversity of views in the 
leadership team (e.g. E1). The following quote strongly indicates that the final stance taken by the 
business on the science of climate change would be a consensus of opinions, influenced by prevailing 
beliefs in the business environment: 
Oh, there’s diversity of view, you know, there are certainly members of 
our board and executive team who like engaging in debate around the 
climate science but are guided by that risk and precautionary principle 
(E1, Interview). 
When the interviewees were asked about their business’ approach to climate change, most of the 
responses stated that while they could not be sure about the science of climate change, they did 
realise that greenhouse gas emissions needed to be curbed. 
Ah [our business] doesn’t have an attitude about the science of climate 
change, we aren’t climate change scientists, so we don’t have an attitude 
to that.  All we know is that we think reducing emissions where we can 
sensibly is good and that’s what we try and do (CH1, Interview). 
Only a few (e.g. E1) unequivocally confirmed their acceptance of the scientific consensus in the 
contribution of human activities to climate change stating that this consensus led to the adoption of 
the precautionary principle in terms of future legislative measures. 
But I think that the other thing which the board were guided by, was the 
scientific consensus around climate change.  So, if there was a lack of 
scientific consensus, I think that and, you know, it was a very uncertain 
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scientific debate around whether or not anthropogenic climate change 
was occurring, I think that we’d be in a very different position.  But the 
fact that the science seems so settled and thinking about it just as a 
precautionary principle type risk management scenario, it seemed 
obvious to us that longer term there’d be constraints placed on 
emissions, whether it be Australia or around the world.  It’s just a case of 
when as opposed to it, if that makes sense (E1, Interview).  
Most qualified their views as simply conforming to the stand taken by the government in this regard 
and /or the views of climate scientists. 
I don’t think it’s a corporation’s role to be a scientist or a politician about 
climate change.  I think it’s our role to help the governments develop 
sound policy, and then to adhere and implement that policy. (E3, 
Interview). 
None of the interviewees explicitly stated their disbelief in the science of climate change considering 
that they were entrusted with key climate change portfolios though the following statement indicates 
uncertainty:  
I think my personal view is that it’s not clear.  So, I think that’s the first 
point I’d make is that it’s, based on the evidence I don’t think you can 
definitely say (C1, Interview). 
A key finding related to Interviewees expressing their frustration in not being able to achieve as much 
as they would have liked to achieve in terms of emission reductions and energy efficiencies due to 
practical issues related to the nature of the business. Beliefs in climate change were invariably 
tempered by what their businesses could achieve in the realm of emission reductions based on their 
operations. 
Certainly, as long as I’ve been here, the company has taken a view that 
it’s appropriate global CO2 emissions be reduced and that we’re happy to 
play our part to do that, recognising the constraints around iron and steel 
making technology (M2, Interview). 
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Interviews conducted with climate change personnel and the CEO statements from the reports 
provided insights into the attitudes and beliefs of the business personnel in relation to (1) the science 
of climate change, (2) the role of business in climate change and (3) the future of energy sources. This 
analysis assisted in understanding how individual views shape the stance taken by the businesses with 
reference to climate change. It was apparent in this research, however, that the attitudes and beliefs 
of personnel cannot be considered in isolation as determinants of business responses to climate 
change, which are subject to many other forces from the business environment, as presented in the 
following sections. 
Belief in the science of climate change was examined to ascertain the relationship to the climate 
change efforts. This research revealed that the Australian businesses studied have moved away from 
the initial worldwide reports of scepticism in the science of climate change, which dominated business 
responses in the past.  
Few of the businesses studied (e.g. E1 and O1) unequivocally stated that it has been proven that 
climate change is linked to human activities and that it is necessary for businesses to take action to 
curb emissions. Evidence of this stance helps to eliminate disbelief in the science as a factor negatively 
influencing the responses of these businesses to climate change. 
[Our business] recognises that climate change is a critical issue facing the 
global community and accepts the scientific consensus that greenhouse 
gases in our atmosphere need to be stabilised to minimize dangerous 
climate change (E1, Website). 
[Our business] accepts the science behind global warming. The 
Intergovernmental Panel on Climate Change, a body set up by the UN in 
1988, says it is very likely the increase in temperatures since the mid 
twentieth century is a result of increased greenhouse gases in the 
atmosphere from human activity (O1, Website). 
Belief in the science of climate change in the businesses studied were predominantly conditional belief 
based on government directives as seen in the quotes. Most businesses expressed the need to follow 
the precautionary path and to follow government directives (e.g. E1). This highlights the importance 
of government stance in relation to climate change to initiate business actions to reduce their carbon 
footprint. The evolving belief in the science of climate change is also linked to the evidence presented 
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in IPCC reports and the physical evidence emerging in changing climate patterns. Evidence of this 
stance can be linked to other motivations for climate change action such as responsibility towards 
future generations (e.g. CH3). 
And that’s kind of the approach that [our business] is taking on climate 
change, that we acknowledge there are dissenting voices, but we’re not 
experts on climate science, we’re just going to take the best advice (E1, 
Interview). 
For some businesses, it was unclear as to what their stance on this matter was as a whole organisation 
(e.g. C1). Declining to take a clear position on the climate change issue could indicate unsure views 
which could also translate into limited efforts to respond to climate change. 
I’m not sure what the company, whether the company, has an official 
view so I won’t answer that question directly (C1, Interview). 
No business, however, refuted the claim of scientists regarding the contribution of human activity to 
climate change. This could either indicate that the businesses accepted the science or that acceptance 
was the social norm and they did not want to be seen as non-conformists. The overall picture 
generated about the general belief in the science of climate change amongst the employees was that 
there was no active stance. The general attitude was business as usual, complying with business 
policies and directives. There was no evidence that employee attitudes and beliefs to climate change 
and carbon emissions drove any change in the business. Resistance to change could be linked to the 
disbelief in the science of climate change or to the need to continue business as usual. This 
demonstrated the absence of bottom-up initiatives in businesses in response to climate change: 
For climate change, I don't know that a lot of our ... if you talk to ... do a 
straw pull of a lot of business managers, I don't know that how many of 
them say, “Well, we accept the science.”  But I think some of them say, 
“Well, it's ... you've got to understand what the government’s response 
to climate change, what it's going to mean for our business.”  (CH3, 
Interview). 
They just – they see it as pointless.  And we’re just getting in the way of 
them doing their jobs.  And I can understand their point of view because 
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they’ve done this for 20, 30, 40 years some of them have been here for 
50 years (E4, Interview). 
Analysis of the above findings reveal varied levels of belief in the relationship of human actions to 
climate change running through the organisation inclusive of the leadership, the key officer 
interviewed and the employees. What emerges is an understanding that the views were not standard 
across the business and that the strength of these views were not the sole factors which determined 
the climate related responses of the businesses. 
The role of business in climate change – this research sought to obtain the views of the interviewees 
on the importance of the role of businesses in addressing climate change. Views shared ranged from 
the belief that businesses did play a crucial role in the reduction of emissions to the observation that 
businesses on their own, will not be able to achieve the required emission reductions necessary to 
arrest climate change. The three categories of attitudes and beliefs towards the role of businesses in 
climate change were, ‘yes, businesses have a definite role’, ‘the government should do something’ 
and ‘businesses should work with governments’.  
Few interviewees acknowledged that businesses have a definite and a key role to play in the climate 
change scenario to reduce emissions and contain global warming. This belief could be positively 
correlated to business endeavours to address climate change and taking positive steps to curb 
emissions: 
But the key thing I think businesses I think have a place to play in being 
realistic and looking at the longer term and saying, well, the sound science 
says there is an impact and it's not sustainable long term.  We're a part of 
that.  We've all got kids.  It's not just we want to take the anti-view is we 
don't want anything that gets in the way of us doing our business, run 
away and leave us alone until it's broken (CH3, Interview). 
A common practical view recorded the inability of businesses to drive change in the climate change 
scenario as the main focus continues to be in operating a profitable firm and generating ROI for 
shareholders. The same interviewee added a corollary that is representative of the views of most 
businesses clarifying the main purpose of the existence of businesses: 
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So I think that's ... I think most Australian businesses would've ... their first 
preferred position would've been, “Don't do anything.  You're getting in 
the way of doing our business.  Our business is to make product and make 
money.  We’ve reduced our emissions so what are you worried about,” 
type of thing (CH3, Interview). 
The coal businesses underplayed their role in the contribution to emissions by emphasising the role 
they play in the current Australian economy. The onus on regulating bodies to drive change is seen 
across the board. This attitude could probably stem from the fact that businesses would not risk their 
competitive advantage in the industry by undertaking efforts to address climate change unless all 
businesses in the industry were subject to the same climate change legislations. Another espoused 
view referred to a cooperative stance of businesses with governments implying that either sector 
cannot achieve the required emission reductions without the support of the other:  
[Our business] is committed to working constructively with the Australian 
Government to ensure the issues and challenges faced by the alumina 
and aluminium industries, under a price on carbon emissions, are well 
understood (M1, Website). 
Future energy sources - The 21st century might well mark the demise of the coal industry with 
increasing pressure to reduce emissions from the burning of fossil fuels. Australia is caught in a 
complex situation with the coal industry being the backbone of the economy and coal being the major 
resource for the generation of electricity. Interviewees were asked for their opinions on the future of 
coal in this background of the coal debate emerging in the world. The answers gave insights into the 
existing attitudes such as ‘continuing business as usual’ or ‘making efforts to move towards clean 
energy sources’. The views expressed ranged from the irreplaceability of coal to the strong belief that 
renewables will be the source of energy in the future.  
Businesses from the coal industry fall back on the historic role of coal in the progress of society. The 
crucial challenge of climate change facing the world, is according to C1, accompanied by an equally 
important need for social and economic development and eradication of poverty in developing 
countries, thus justifying the need for coal to play an important role well into the future. This view is 
to be expected from the coal industry because their core business is the excavation of a fossil fuel 
which is at the heart of the climate change debate: 
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This (social and economic development and the eradication of poverty 
are the first and overriding priorities of developing countries), I believe, 
underpins the need for a sustainable coal mining industry well into the 
future. We have a role to play in the supply of adequate, reliable and 
economical energy that is critical for sustaining and providing social and 
economic development (C1, CEO report 2012). 
Natural gas was touted by the oil and gas businesses as the intermittent solution to climate change 
because of their lower emissions in comparison to coal. This statement was made with relevance to 
the inadequacy of renewables to meet the current energy needs of the country if coal was to be 
replaced: 
While natural gas is not, by itself, a solution to our global carbon 
challenges, it plays an important role. Natural gas is ideal for addressing 
the intermittency of many renewable energy technologies through 
peaking power generation plants, and also provides a cleaner form of 
baseload power generation. Through being exported in the form of LNG, 
natural gas also has the potential to supersede other, potentially less 
environmentally attractive fuel choices in other countries, while bringing 
economic benefits to Australia (E3, CEO report 2012). 
A realistic assessment of the future of coal by the businesses at this point of time, when the future of 
technological advancements in alternative sources of energy supply are not known, was that in the 
short term there was no replacement for coal. However, it was speculated by a few businesses, that 
in the long term the drive towards renewables could well materialise into a 100 percent replacement 
of coal as the main source of energy. Speculating on the replacement of coal by renewable energy, 
business E1 was inclined towards a decarbonised future: 
I think if you take the scientific consensus around climate change, what 
you’re effectively aiming at as a global community, by 2050 is 100 percent 
decarbonisation of the energy supply…… in the short term, no-one’s going 
to stop buying coal, but in 20 years or 30 years, you know, you just don’t 
know! (E1, Interview). 
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The above analysis of the attitudes and beliefs of the CEO and the key personnel provide insights into 
the analysis of business responses to climate change. 
7.1.3 Leadership 
Leadership here refers to the direction and guidance provided by personnel with decision making 
responsibilities in the context of climate change. The CEO reports gave key insights into the directions 
the business leadership set for the business in the context of climate change as discussed in section 
7.1.2 Attitudes and beliefs. Leadership support was stated to be key for climate change related 
initiatives in the business. CEOs who specifically mentioned climate change in their reports, correlated 
with the findings under climate change identity as discussed in 7.11, For example, the CEO report of 
E1 has a separate section on climate change initiatives which resonated with the findings in 7.1.1 that 
E1 was one of the two companies (besides C1) that featured climate change in the vision statement, 
had a separate climate policy and strategy and featured a separate section on climate change in their 
sustainability reports. 
Our goal is to invest in cleaner energy forms to reduce the greenhouse 
gas intensity of energy across the supply chain (E1, Sustainability report 
2012). 
Leadership direction was investigated in the interviews expressed as opinions on the direction of the 
leadership of the businesses with reference to climate change. Further analysis of the data revealed 
three major types of leadership as proactive, cautious and denialist. (1) proactive leaders who 
motivated the personnel interviewed to forge ahead in their climate change endeavours, (2) cautious 
leaders who weighed the consequences and needed to be convinced and (3) denialist leaders who 
focussed on protecting existing operations and were satisfied with the bare minimum efforts in 
addressing climate change regulations. Dissonance within the leadership team was also mentioned.   
Influence of these three types of leadership attitudes on the directions set for climate change 
responses is discussed below: 
Leadership direction was investigated in the interviews expressed as opinions on the direction of the 
leadership of the businesses with reference to climate change. Further analysis of the data revealed 
three major types of leadership as proactive, cautious and denialist. 
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Proactive leadership were seen by the interviewees as a driving force behind the climate initiatives of 
the business and fully supportive of their efforts to effect changes in operations related to climate 
change. Proactive leaders set the path for businesses to forge ahead in their climate change 
endeavours in areas such as advances in technology development, investment in research and in 
assuming a leadership role in the industry: 
Well the MD is – we got a new MD about two years ago.  And as part of 
that is he’s a lot younger and he believes that he wants to be a leader in 
this space and that's why we decided to become carbon neutral for our 
operational activities.  And so he wants to be seen as pushing the barrier 
– the boundaries in this area and actually making [our business] a place 
where we’re – we’re not following the pack but we’re leading the pack 
(E4, Interview). 
Cautious leaders were influenced by practical considerations and uncertainty in the future 
developments in global and national policies. This made the leaders cautious in investing in climate 
change efforts and in elaborating what they hoped to achieve. Most of the business leadership fell 
into this category, aware of the risks involved and making efforts to utilise few of the opportunities 
they perceived in climate change: 
The company is a fairly cautious investor and when someone is doing 
things in this space you need to be fairly cautious as well.  People get 
burnt with poor investments …. BP getting into solar voltaics …. lost a lot 
of money on that (Interview, O2).  
Denialist leadership - There was evidence of one ‘denialist’ amongst the leadership of the businesses 
studied. This was not a common stance, however, in line with the evidence regarding belief in the 
science of climate change. In the quotation below, the negative effect of denialist leaders on the 
efforts of the climate change personnel is seen: 
My [CEO] is a climate change denialist and if he had his way the whole 
thing would just go away, and we’d just get on and produce more oil and 
gas.  And that's disappointing in my mind (O2, Interview). 
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Additionally, identifying this type was more of looking for absence of reference to climate change, 
ignoring the whole premise and discounting the importance of climate change imperatives to society 
in their CEO statement and there were a few examples which fit into this category. Not mentioning 
climate change would have been a well thought out decision to not let it be seen as a priority for the 
business. As one of the interviewees mentioned, learning from the mistakes of a competitor who 
overpromised and cold not deliver, their business chose not to make promises which they could not 
fulfil. This was reflected in setting targets for emission reductions. 
7.1.4 Climate Change Capabilities 
Climate change capabilities here refers to the skills, competencies, resources and facilities available to 
the business in the context of climate change. Climate change capabilities that were key to climate 
change response include access to (1) skills and knowledge, (2) renewable energy / alternate low-
emission fuels and, (3) technology solutions. Discussion on the topic of capabilities revealed two 
strong themes – capabilities which they did not possess but which they had to necessarily acquire or 
develop either in-house or in collaboration with other entities; and capabilities which they did not 
possess which prevented them from engaging in other climate related activities. This premise is 
related to the theory of dynamic capabilities and explored further in Chapter 8. 
Skills and knowledge - Emissions related capabilities were analysed to reveal that businesses were 
engaged in developing skills and capabilities to engage in carbon accounting and reporting procedures, 
emission reduction and energy efficiency initiatives. Carbon accounting and reporting was very 
specific to the operations of each business and were mostly done in-house. Businesses are acquiring 
new skills on the job for this purpose in response with the evolving legislative requirements: 
Prior to 2008/09 we based our greenhouse gas emissions measurement 
on the AGO methodology. However, from 2008/09 [our business] has 
registered as a controlling corporation under the national Greenhouse 
and energy Reporting act (NGER) for which has been published a very 
complex set of reporting determinations that we are required to follow 
(and which can change slightly from year to year as the DCCEE refines its 
data collection) (CH1, Sustainability report 2010). 
185 
 
Mandatory auditing on the other hand was done by external consultants who are also in the process 
of acquiring new skills additional to their financial auditing expertise. In relation to external auditing, 
businesses complained about the costs involved and about the lack of expertise of the external 
consultants in relation to their specific operations which hindered the process: 
it’s just incredible the amount of paperwork and administration this stuff 
has generated, and you know, to add injury to insult and this is me 
whining now, the government wants to audit everything, but the auditors 
don’t know what they’re looking at (C3, Interview) 
Employee involvement emerged as a key factor in the successful implementation of climate change 
policies within the business operations for emission reduction and energy efficiencies. With reference 
to improving their efforts in these areas, business cited lack of related skills and knowledge in the 
operational staff which hampered their progress:  
If I had my way I’d have a climate change person at each of those 
operations, and that they would be looking for opportunities where we 
could improve, you know, energy efficiency, abatement projects, you 
know, understanding more about adaptation.  We haven’t even opened 
the lid on that (C3, Interview). 
Employees in climate change related roles have moved into the space largely based on acquired skills 
and knowledge from previous positions in the industry and not necessarily based on formal training 
and education needed for the role. This is understandable considering that climate change 
development is in its infancy and yet to be reflected in the education industry, as seen in the following 
quote: 
I sort of gained the legislative knowledge as part of the fact that I’ve been 
working in energy and carbon for well over ten years so, you know, really 
by practice through having done a lot of other NGRS and EEOs, you know, 
was very familiar with that but the experience that you gain along the way 
of really how to manage these projects is something you can only pick up 
by doing it (M3, Interview). 
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Lack of skills and knowledge was cited as reasons for not engaging in activities such as renewable 
energy development. Many businesses did not foresee a future in the renewable energy sector which 
they claimed was not their core competency: 
We’ve looked at diversification.  I think the issue for us will be that well 
anything that we do I guess we have to look at what’s our core skill base, 
our core competencies and if we choose to go into a different area do we 
have the necessary skill base with the competencies.  And I think what 
you’ll find with renewables is that it’s actually very different to things like, 
you know, wind, solar, there’s a technology angle there that we just don’t 
have the necessary sort of skills and knowledge (C1, Interview). 
The role of the industry associations in assisting businesses with the necessary skills and knowledge 
required to manoeuvre through the multiple government directives was cited frequently.   
Availability of technology - Incremental changes to existing operations was most evident in business 
responses to reduce emissions and to increase energy efficiency. R&D capabilities focused around 
modifying existing technology, processes or products for this purpose which posed minimum 
disruptions to their current operations or affecting their production output: 
Greenhouse gas emissions from processes at our Chemicals, Energy and 
Fertilisers business have been reduced thanks to the introduction of new 
technology, without restricting productive output (CH1, CEO Report 
2010). 
Development of new technology was mostly seen as cooperative ventures with industry associations 
or with other businesses and research organisations as cooperative venture. Few instances of forays 
directly by the business into the development of new technology for the abatement of emissions were 
also evident as discussed below: 
[Our business] is potentially able to abate a significant proportion of these 
fugitive emissions through a small number of abatement projects. For 
example, methane emissions from [location] occur in two forms – high 
concentration methane from pre-drainage operations and lower 
concentration ventilation air methane (“VAM”). Approximately 80% of 
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[location]’s fugitive methane emissions could be abated through a 
combination of gas engines to generate electricity and thermal oxidisers 
to abate VAM. While it is acknowledged that the treatment of VAM still 
requires some further testing, [our business] is well advanced in its 
consideration of these potential abatement projects and is heavily 
involved in the development of thermal oxidisers (C1, Sustainability 
report 2010). 
References were made to advances in technology development in other countries in relation to their 
particular industry for emission reduction. The problems associated with the adoption of these 
technologies was highlighted by some businesses as the adaptability of technology available 
worldwide to suit Australian conditions: 
Yeah the technology is different but even just as I said the climate they’re 
working in can make them operate differently….. different climate zones 
make them work differently.  They work differently in summer than they 
do in winter, you know, high temperatures affect them, low temperatures 
affect them.  All of those sorts of things that normally affect chemical 
technology (CH1, Interview). 
Costs were cited as a major deterring force for developing new technology. This was a prime factor in 
the adoption of cooperative strategies by businesses for the development of new technology which 
additionally assisted in sharing the risks in development. Few businesses revealed details of their 
direct investments in the development of new technology: 
In 2011, [our business] and [an energy generator] co-announced a $45 
million investment to construct a state-of-the-art cogeneration facility at 
[location]. The cogeneration unit currently under construction will meet 
substantially all of [location]’s electricity demand and will significantly 
reduce greenhouse gas emissions (CH3, CEO Report 2012). 
Low emission energy sources - Businesses are exploring alternative low emission energy sources. 
Development of renewables and alternate sources of energy to replace fossil fuels for internal 
consumption were evident in the data. These ventures were however, isolated, small scale for local 
use, and not on a scale for supplying energy to the grid. The projects discussed are varied and linked 
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to their current processes. For example, a metal company cited the use of bio-diesel fuels in its 
operations: 
Biodiesel, a renewable energy source, was blended with diesel with the 
hope the alternative fuel would lower greenhouse gas emissions, as well 
as reduce reliance on fossil fuels. Biodiesel is a non-fossil fuel produced 
from renewable resources including animal fats (tallow) and vegetable 
oils (canola, soy, sunflower, coconut or palm oils). It is usually blended 
with conventional petroleum diesel, rather than used as pure biodiesel. 
The [location] trials used a total of 3.4 million litres of biodiesel blend, 
used in all of our operating equipment including trucks, front end loaders, 
excavators, graders, scrapers and bulldozers. The trial has shown some 
signs of success (M1, Website). 
Coal seam gas (CSG) which occurs naturally within underground coal seams and was a waste product 
for the coal industry, is now recognised as a resource:  
We are utilising waste coal mine gas to supplement on-site power 
generation from our [location] (20 megawatts), [location] (4 megawatts) 
and [location] (7 megawatts) operations, with a total generation capacity 
of 31 megawatts (C3, Sustainability report 2012).  
Coal seam gas (CSG) exploration, however, has met with community concerns chiefly related to the 
contamination of water sources in aquifers. Businesses intending to venture into CSG exploration, first 
need to alleviate these concerns and overcome community opposition: 
 Responding to some concerns in the community about CSG, we have 
strengthened our education program, to explain the process we 
undertake to produce CSG as Upstream operator for Australia Pacific 
LNG. In Australia, CSG’s social and environmental impacts are managed 
in one of the most highly regulated settings in the world, allowing the 
economic and environmental benefits of developing this source of energy 
to be safely realised (E3, CEO Report 2012).  
Bio-fuels are being used on a larger scale by the oil and gas businesses. 
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[Our business] sources its ethanol from producers in NSW and 
Queensland. The ethanol is made from renewable sources such as waste 
starch from processing of wheat, molasses from sugar production and 
sorghum, which is grown for ethanol manufacture and stock feed. Bio-
diesel is made from used cooking oil, tallow and some crops such as 
canola and mustard seed (O1, Sustainability report 2010).  
Several examples of failed ventures were also mentioned. Failure was linked to factors such as non-
feasibility of the technology and a non-workable cost-benefit factor.  
We entered into partnership with [another business] on what was known 
as the Hydrogen Energy Project.  We looked at that and in the short term, 
there just did not appear to be a commercial driver (M4, Interview). 
A chief factor cited by businesses for not actively pursuing the development of low emission energy 
sources was the prohibitive costs involved: 
The problem with all these low emissions energy sources is they are 
frightfully expensive today.  There isn't a good debate in Australia or 
round the world about what these alternatives cost.  The reason we burn 
a lot of coal today is coal is really cheap.  And gas is a bit more expensive 
and people start to value gas primarily ... like in China for example 
because it's using cleaner air rather than reduce emissions. But all these 
low emissions technologies end up costing you bucket loads of money.  
(O2, Interview).  
In summary, the preceding section 7.1 analysed the initial conditions present in the businesses as 
evidenced in the data studied. Key characteristics within the businesses which impact on climate 
change responses namely climate change identity, attitudes and beliefs, leadership and climate 
change capabilities were examined. Given that the dynamism and emergence in the external 
environment in the context of climate change is a common umbrella with minor variations for the 
different industries and businesses, this research contends that the key factors behind the differences 
between responses of businesses are the initial conditions present in the businesses, based on their 
perception of the environment, which either serve as detracting or reinforcing forces in their efforts 
to respond to climate change. These internal forces are attributed to the climate change identity of 
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the business, their attitudes and beliefs, the leadership and finally to the details of their climate change 
capabilities. The next two sections study the evidence of dynamism and emergence in the business 
environment as perceived by the businesses studied. 
7.2 External Environment: Dynamism  
Dynamism here refers to the complex transactions in the network of agents as they respond, influence 
and adapt to the self-organisation of all agents and the emergence in the business environment. the 
first step in this analysis was to identify all the agents in the business environment as perceived by the 
businesses (see Table 30). 
TABLE 30: Agents in the context of climate change 
AGENTS IDENTIFIED 
climate change consultants Investors parent and other branch 
organisations 
community IT companies partners 
competitors Market Research institutions 
customers Media shareholders 
employees Multi agent groups Society 
government Natural environment supply chain 
industry associations NGOs technology partners 
international forums Other countries university 
All references to agents in the business environment were first deductively coded to the identified 
dynamism sub-frames namely, political, legal, business, economy, social, environmental and 
technological systems (see Table 31). The purpose of this analysis is to present an overview of the 
dynamism present in the Australian external businesses environment as perceived by the businesses. 
These insights are used in Part 4 to analyse the forces of attraction and the self-organisation evidenced 
in the businesses.  
Analysis of the data revealed that all the businesses in all the five industries were heavily influenced 
by the actions of the Government (Political / legal systems) in relation to climate change. This was 
followed by references to industry associations and to customers (Business systems) as seen in the 
excerpt from the NVivo nodes list (see Appendix 12). The key themes discussed for the three key 
agents namely, government, industry associations and customers, include 1) business engagement 
with agent, 2) benefits of the relationship and 3) issues for business from the agent’s actions. The 
following sections present analyses of the key agents from the political, legal, business, economy, 
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social, environmental and technological systems identified by the businesses as exerting higher levels 
of impacts in the context of climate change. The findings presented represents a consensus of views 
of the businesses studied with distinct deviations from the norm highlighted. 
 
TABLE 31: Agents classified under dynamism sub-frames 
AGENTS CLASSIFIED UNDER DYNAMISM SUB-FRAMES 
Business systems - competitors Political / legal systems - government 
Business systems - customers Social systems - community 
Business systems - employees Social systems - international forums 
Business systems - industry Social systems - Media 
Business systems - industry association Social systems - NGOs 
Business systems - Market Social systems - Other countries 
Business systems - parent / branch   organisations Social systems - Society 
Business systems - partners Technology systems - climate change consultants 
Business systems - shareholders Technology systems - IT company 
Business systems - supply chain Technology systems - Research institutions 
Economy systems - Investors Technology systems - technology partners 
Environment systems - Natural environment Technology systems - university 
General - Multi stakeholder groups General - stakeholders collective 
7.2.1 Political / Legal systems  
7.2.1.1 Government 
Government was the dominant agent, with references to the federal, state, and local levels, as well as 
disparate arms of government. The findings in relation to the influences and impacts exerted by the 
Government were further analysed under the themes (1) how the businesses engaged with the 
government (see Table 32) (2) what were the benefits of the relationship with government to the 
business and (see Table 33) (3) what were the issues for the businesses from the government’s actions 
(see Table 34). The findings related to each theme were analysed to reveal a range of categories as 
discussed below. Relevant quotes are provided in the tables to substantiate each of the identified 
categories. 
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There was considerable interaction between businesses and government, whether for simple 
compliance-related issues or for major policy discussions. Most businesses claimed to directly engage 
with government while the industry associations were also cited as a strong conduit between 
businesses and government. Businesses viewed favourably government endeavours to allow industry 
to participate in consultative discussions and to submit views on proposals. 
In terms of the political stances adopted by the businesses which influenced their relationship with 
government, compliance, cooperation and negotiation dominated the discourse. Compliance was 
mentioned frequently regarding legislation such as the carbon pricing and EEO initiatives. Cooperative 
efforts with government were evidenced in a range of circumstances from technology development 
to policy development. Industry-wide negotiation processes to improve outcomes for the industry as 
a whole were evident. Many businesses also acknowledged direct negotiations to benefit their 
individual business. The main reasons cited for this was the unique circumstances of each business. 
In their efforts to influence government policy, businesses engaged in efforts to prevent adverse policy 
by lobbying and to shape conducive policy by sharing knowledge with government representatives. 
Lobbying government was evident in direct statements as well as in implied ones. Once again lobbying 
was evident both as direct business action and through the industry associations. The need for 
businesses to share their expertise and industry knowledge with the government and highlight their 
issues helped to influence the regulators, while giving the businesses an opportunity to establish 
themselves as opinion leaders. An electricity business had a unique approach to influencing 
government by sharing knowledge first established in the academic field to free the information from 
vested business interests. Sample quotes for these types of interactions in Table 32 provide context 
to the points discussed.  
Businesses cited various reasons to maintain a relationship with the government, such as monitoring 
the potential impacts of carbon legislation for their business and / or industry. This enabled them to 
share their views about the restrictions of their operations to the government. By highlighting the 
issues unique to their business and / or industry, businesses engaging either directly or through 
industry associations were seen to benefit from the sanctioning of industry concessions. Businesses 
also viewed the relationship with government favourably based on the assistance provided for 
developing technology and partnering industries in R&D. Sample quotes for these types of reasons in 
Table 33 provide context to the points discussed. 
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Businesses perceived the government’s limited conviction on the impact of climate change which 
facilitated economic imperatives taking a front seat in government decision making. This combined 
with a short-term focus of governments with limited terms of administration contributed in the views 
of the businesses to the political uncertainty evident in Australia. A long-term view was aired by an 
interviewee who cited the examples of smoking and drink driving in the past to emphasise that 
governments cannot ‘swim against the tide’ forever. An insightful statement by an interviewee 
compared the longevity of businesses to the short terms of government rule.   
TABLE 32: Business engagement with Government 
 
Understanding the variety of ways businesses interact with Government and the opinions they have 
about government actions led to an investigation of the opinion of the businesses studied on what the 
governments should do in the context of climate change. The dissatisfaction of the businesses in being 
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subjected to multiple regulations with no consistency between state and federal policies and the 
political uncertainty impacting on carbon legislation drew some very intense responses. Complaints 
about inadequate support for the black coal industry (versus brown coal) and for research into carbon 
capture and storage (versus renewables) were seen across the coal businesses. Businesses from 
emissions intensive trade exposed industries such as M1 which received concessions had positive 
opinions about government support. Partnering industry was the next theme to emerge from the 
answers to the query ‘what should the government do?’. The final point to be discussed is the 
government’s actions related to Australia’s international positioning. While acknowledging the 
science of climate change, Australia’s move ahead of other countries to introduce carbon pricing as 
perceived by the businesses is seen to jeopardise business competitivity in the international arena. 
One interviewee from a transnational business claimed that Australia’s aspirations to be a global 
leader in introducing climate legislation ahead of other countries attracted ridicule in the global arena.  
Sample quotes for these types of issues in Table 34 provide context to the points discussed. 
TABLE 33: Benefits of business – government relationship 
 
The above sections examined the interactions between businesses and the government focusing on 
the types of interactions, and the benefits and issues of these relationships. The second set of agents 
in the business environment which featured strongly in the data were the industry associations and 
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customers from the business systems and the interactions between the businesses and these agents 
are explored in the next section. 
TABLE 34: Issues for businesses from government actions 
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7.2.2 Business Systems  
7.2.2.1 Industry Association 
Industry associations have emerged as key players in the context of climate change linking government 
and businesses. Their position in the context of climate change has risen in importance due to the 
uncertainties surrounding the evolving climate change scenario. Businesses in an industry realise that 
there is strength in unity and are using the industry associations to put forward their common 
viewpoints to fight for their positions. The findings in relation to the influences and impacts exerted 
by the industry association were further analysed under the themes (1) how did the businesses engage 
with the industry associations (see Table 35) (2) what were the benefits of the relationship with the 
industry associations to the businesses (see Table 36) and (3) what were the issues for the businesses 
from the industry associations’ actions (see Table 37). The findings related to each theme were 
analysed to reveal a range of categories as discussed below. Relevant quotes are provided to 
substantiate each of the identified categories. 
The role of industry associations is two directional conveying the dissent, concerns and opinions of 
member businesses to the government and in turn conveying information regarding government 
initiatives to its members. Businesses see the benefits of industry associations as ‘advocacy groups’, 
‘forums for discussing policy’, a platform for combining ‘skills and expertise’ to improve performance 
as an industry and above all as sources of ‘education and information’. While a few businesses claimed 
to directly engage with government, most of them acknowledged the role of the industry associations 
in representing the collective views of the industry to the government. The term ‘lobbying’ was used 
frequently in the context of the associations trying to influence policy in favour of their industry 
members. Sample quotes for these types of interactions in Table 35 provide context to the points 
discussed. 
Membership in industry associations were mostly seen in a positive light though some businesses 
highlighted the negative aspects. Providing a unified industry voice and access to expertise were 
among the beneficial aspects of membership of industry associations. Industry associations play an 
important role in furthering R&D on behalf of member organisations. The CO2 breakthrough 
programme of the World steel association and the Coal 21 fund of the Australian Coal association are 
just two of the examples given for such research ventures. Pooling resources and sharing costs 
towards research seem to be the main reasons for these initiatives to benefit the entire industry. They  
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TABLE 35: Business engagement with industry associations 
 
are also seen to partner in cooperative ventures such as the NSW Clean coal council. Sample quotes 
for these types of reasons in Table 36 provide context to the points discussed. 
However, few businesses pointed out that they could not always go through the industry association 
to represent their case as each business had unique circumstances and it was not always possible to  
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TABLE 36: Benefits of relationship with industry associations 
 
TABLE 37: Issues for businesses from industry associations’ actions 
 
199 
 
share information with others in the industry. Non-conformation to consensus and avoiding being 
accused of collusion are some of the other reasons cited for not preferring to work through 
associations. Sample quotes for these types of issues in Table 37 provide context to the points 
discussed. 
7.2.2.2 Customers 
The business representatives interviewed spoke of their domestic and international customers, some 
of whom were individuals while others were businesses. The findings in relation to the influences and 
impacts exerted by the customers were further analysed under the themes (1) how did the businesses 
engage with the customers (see Table 38) (2) what were the benefits of the relationship with 
customers to the businesses and (see Table 39) (3) what were the issues for the businesses from the 
customers’ actions (see Table 40). The findings related to each theme were analysed to reveal a range 
of categories as discussed below. Relevant quotes are provided to substantiate each of the identified 
categories. 
Businesses working with industrial / business customers are seen to be collaborating with them to 
develop solutions to increase operational and energy efficiencies. Understanding the impact of 
climate change regulations on customers and assisting them to meet their obligations is seen by 
businesses as being in their own interest for long term relationships. This same attitude is also 
exhibited by the electrical retailers with their household customers. As households struggle with rising 
energy prices, the retailers see an opportunity to step in to assist them in reducing their energy 
consumption with energy efficient solutions and products. Improved communication with customers 
is evidenced in the efforts of businesses to develop energy solutions for customers. 
Customer pressure has been cited in literature as a key force driving business responses to climate 
change. Demand for green products and reduction of business emissions are two areas for customer 
involvement. In this Australian study, however, customer pressure directly on businesses to reduce 
emissions was not evident. The investigation of customer demands met with a variety of responses. 
The coal businesses did not see any customers asking for clean coal while electricity retailers claim 
that customer demands encourage their foray into energy saving solutions and renewable energy 
alternatives purely from the angle of reducing the customers’ energy consumption and had nothing 
to do with the business emissions. Sample quotes for these types of interactions in Table 38 provide 
context to the points discussed. 
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TABLE 38: Business engagement with customers 
 
By engaging with customers (both industrial and household) and assisting them to deal with escalating 
energy prices and impacts of carbon legislation, the businesses were focusing on retaining customers 
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and not losing them to cheaper competitors especially in the international market and on establishing 
customer loyalty.  By helping the customers to reduce their energy overheads, the businesses studied 
were seen to establish long-term thinking to retain their customer base by increasing their resilience 
to rising energy prices. Sample quotes for these types of reasons in Table 39 provide context to the 
points discussed. 
On the topic of passing on price increases due to carbon pricing and to rising price of energy, a variety 
of responses were seen. The first response was that they could not increase prices for fear of losing 
domestic customers to international competitors. A second response from businesses with 
predominantly domestic customers with no fear of international competition (such as the electricity 
retailers) was yes, they passed on the price because the carbon pricing is designed with the 
expectation of the flow down effect to the end users. A third response referred to their inability to 
pass the price as they belonged to an industry where they did not control setting of the price as the 
prices were set internationally. A final category was businesses with a predominantly overseas market, 
which once again for competitive reasons were not able to pass on the costs. Sample quotes for these 
types of issues in Table 40 provide context to the points discussed. 
TABLE 39: Benefits of business – customer relationship 
Key theme Categories  Sample quotes 
Benefits of 
business – 
customer 
relationship 
Customer 
loyalty  
So if we increase our costs of our products the farmer will pretty much go 
and buy that product from overseas so like China and that, so a lot of the 
costs we’ve had to absorb as a company and do it that way and obviously ... 
Especially overseas as well like if we increase our price in Australia because 
of the carbon tax…. 
Retaining 
customers  
[Our business] is focused on increasing the provision of energy related 
services, assisting our customers to become more energy efficient (E1, 
Sustainability report 2012). 
Customer 
resilience to 
energy price 
increases 
[Our business] offers a range of services and products to customers to 
improve the energy efficiency and greenhouse performance of their home 
and business. These services are targeted to address the common barriers to 
energy efficiency uptake and provide customers with choices on the 
greenhouse intensity of the energy they consume (E1, Sustainability Report, 
2010) 
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TABLE 40: Issues for businesses from customer actions 
 
7.2.2.3 Other Agents  
Some of the other agents in the business systems discussed included employees, competitors and 
supply chains. Employees do not feature as a major force in the climate change endeavours of the 
businesses. The following quote reflects the general findings in relation to the involvement of 
employees in climate change initiatives.  
I think, if I’m being perfectly honest, I think that there is a level of 
awareness, but I think it’s fairly low.  I think it’s more a here and now 
issue, what they see in the newspaper, what they hear on the radio, 
what’s in the local newspaper.  I don’t necessarily think companies 
including ours has done a very good job about educating our own people 
about climate change, and explaining what our position is on it, although 
we’ve done a number of things, like we’ve got fact sheets, it’s in SD 
reports and things like that.  But in terms of truly unpacking what this 
climate change thing is, what is the rest to the business and the rest of it, 
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unless you are kind of in a managerial role, you probably don’t have a firm 
grip about why this is such an issue for our business (C3, Interview). 
If climate change initiatives in terms of energy efficiency efforts and emission reductions are not 
championed by the entire organisation, it leads to speculation that the claims made by businesses in 
these efforts are limited to written policies, creative carbon and energy accounting and reporting 
procedures and isolated technology and process improvements. Employees are in reality a major force 
resisting change related to climate change initiatives. This is related to their wanting to operate in the 
ways they were used to without having to accommodate changes and also apprehensive, as seen in 
the campaigns by the coal industry, loss of jobs in their sector due to the impact of climate change 
policies. 
Competition was not apparent as a driving force towards enhanced responses to climate change. In 
the oil industry, interviewee O2 spoke about benchmarking against other businesses in the industry 
while acknowledging that some competitors were ahead, while some others lagged behind in the 
climate change space. 
We often look at those companies to understand what they are doing in 
their space and making sure that we aren't either way out ahead of them 
or way behind them.  And I think they do the same thing; we sort of move 
as a group on a lot of these sorts of issues.  Someone like [a competitor], 
is a little bit further advanced than we are in the climate change space.  
Someone like [a competitor] are probably a little bit further behind.  But 
we do keep an eye on what our peer companies are doing and benchmark 
our performance against theirs in terms of what they're doing around 
climate change (O2, Interview). 
Competitors who failed to deliver on their climate related promises have acted as a deterrent for 
active proclamation of climate stances by some of the businesses. 
I don't know if you recall probably 10 years ago when [a competitor], did 
a big song and dance about including an internal emissions trading 
scheme…. And then a couple of years later they killed it off and didn't 
actually mention it to anybody.  As a consequence of that [a competitor], 
developed a reputation of talking about a lot of stuff but actually not 
204 
 
doing a great deal.  And as a consequence of that, [our business] took a 
view of let’s under promise and over deliver.  So we tend not to promise 
too much, but try and ... when we deliver something then we’ll talk about 
it.  We don't want to talk things up and fail to deliver.  So the consequence 
of the [a competitor], way of ... I think …. [our business] took the view of 
let's not be like [a competitor], let's get on doing our job and then 
advertise it when we’ve done it. 
In the face of the shared issue of climate change impacts, some businesses within an industry 
cooperated to gain strength as a united body and share R&D costs. This was mostly facilitated by 
industry bodies and not directly between the businesses. Evidence of this was seen in the claim of 
business C2.  
In addition to that, there is a contribution to the Coal Association’s Coal 
21 Plan, and that will raise a billion dollars over ten years.  All the black 
coal producers contribute to that.  In fact, we’re the only industry 
anywhere in the world, that is – that has had a voluntary fund anywhere 
near that magnitude for anything to do with carbon tax, a billion dollars, 
so that’s not pocket money (C2, Interview). 
Business CH1 however, had a different view regarding cooperation between competitors in the 
context of climate change citing limits to sharing information with industry bodies and cooperating 
with other businesses in the industry. 
…. it’s a very competitive industry there are limits to how much the 
companies that are competitors can actively talk to each other about that 
stuff (CH1, Interview). 
Exceptions included the electricity industry, where the retailers studied competed to provide 
customers with green solutions and in moving into the renewable energy space. Innovation, industry 
leadership and proximity to customers drove this competition in the context of climate change.  
We continue to focus on providing consumers with choices, so that they 
can choose the products that best suit their individual needs. We have 
one of Australia’s leading rooftop solar photovoltaic (PV) businesses, 
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remain the leading green energy retailer with more than 594,000 green 
power and green gas customers, and we now provide charging 
equipment to support the expected growth in electric vehicles (E3, CEO 
report 2012). 
Some of the businesses such as M2 stated that their main competitors were located internationally. 
International competition was seen as a detracting force from climate change initiatives linked to 
increase in customer prices due to carbon pricing and potential loss of clientele. 
For the [our] industry, our major competitors are mostly in the Asia-
Pacific region and include India, China, Japan, Korea, Malaysia, Thailand, 
Taiwan and the US (M2, CEO report 2010). 
(Our) business will be facing a carbon cost that our competitors, 
particularly in this region and particularly in China or Indonesia are not 
facing (M2, Interview).  
While the importance of climate change solutions through the supply chain was occasionally 
acknowledged, there was very limited evidence of coordinated efforts across the supply chain in the 
industries studied in response to climate change. Discussion regarding supply chain was limited to the 
passing through of price increases due to climate legislation.  
7.2.3 Economic Systems 
Investors were the key topic discussed under economic systems. Two different aspects related to 
investors surfaced from the data. The first was the potential for investors to seek environmental 
performance – while this was mentioned the evidence was seen to relate to environmental issues 
such as land, air and water pollution. While businesses deemed it important to be seen as being 
compliant to climate regulations, making efforts to reduce emissions and be energy efficient as seen 
in their sustainability reports, there was no evidence that climate related performance was perceived 
by the businesses as a major driver for investment decisions. On the contrary, the Australian carbon 
pricing was seen as a possible deterrent to investment due to loss of profitability: 
I think it’s starting to, you know, the carbon tax and the MRNT and so 
forth and the increasing red tape is actually causing a lot of investors to 
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question the merits of investing in Australia….. Because Australia is 
actually a very expensive country to operate and do business in you see 
and that sort of impacts on your profitability.  So why should you put your 
money in Australia when you can go to Africa and basically you have much 
greater flexibility in operating freedom (C1, Interview). 
What emerges is the differentiation of climate change issues which stood apart from the rest of the 
environment issues related to land, air and water pollution which are more apparent to communities, 
society watch dogs, media and regulatory authorities leading to fines, loss of licence and loss of 
reputation and consequently leading to investor concerns. In the perceptions of the businesses, 
investors have not reached the status of being a strong reinforcing force to drive climate change 
initiatives. Stanny and Ely (2008) stated that institutional investors in USA have been a driving force 
behind voluntary reporting of emissions. With the exception of the few transnationals in the sample 
studied which were exposed to international practices, voluntary reporting was not a common feature 
in the Australian businesses studied.  
7.2.4 Environment Systems 
Australia has had a fair share of extreme climate events such as the flooding in Queensland. But the 
businesses studied from the high emission industries did not show excessive concern over the 
uncertainties in the natural environment and treated the related effects just as issues which needed 
to be overcome. The natural environment as perceived by the businesses studied does not rise to the 
status of a primary stakeholder. Extreme heat was cited as a cause for operational issues such as 
sagging of power lines by the electricity transmitters. Water security emanating from changes in 
rainfall patterns is seen as a key issue spurring effort of businesses to recycle and / or desalinate water 
to meet their needs.  
Looking ahead we are keen to continue working with all our stakeholders 
on key issues facing both our industry and the community at large. These 
include achieving a competitive domestic gas market in [location] for 
industry and householders alike; striking the right balance with federal 
carbon pricing legislation to protect the competitiveness of Australian 
industry; and finding ways to ensure water security for our [location] 
207 
 
operations as the drying trend in the state’s southwest continues (M1, 
Website). 
Some businesses were seen to utilise the opportunities due to changes in climate. Extreme summers 
and winters creating fluctuations in demand for electricity was seen by the electricity industry as 
advantageous for utilising the peak capacities. Businesses from the chemicals industry quoted 
opportunities due to direct impacts of climate change such as additional demands for water storage 
and piping solutions and fertilisers modified for drought conditions.  
7.2.5 Technology Systems 
Three ways of acquiring new technology by the businesses were identified in the research. Businesses 
either bought existing technology developed internationally, engaged in developing technology in 
partnership with other agents or developed technology on their own initiatives using the services of 
research organisations. Large scale financial investments were evident in the purchase of buying 
internationally developed technology. The associated issues in investing in technology which was in 
the nascent development stages is as follows: 
We use European technology for our nitric acid plants and mainly it’s the 
Europeans that have developed these technologies…. [it has been 
available in the market for] … six years but generally it didn’t work very 
well.  So the technology providers are getting better all the time as well, 
in fact I think [our business] this year have actually removed the first 
technology and put in place an alternative because it just wasn’t working 
properly [also developed internationally] (CH1, Interview). 
CSIRO39 features prominently as a partner to Australian businesses, industry and 
government in climate related R&D initiatives. Universities are also cited as partnering 
research projects. Examples of these efforts include: 
                                                          
39 Commonwealth scientific and industrial research organisation (CSIRO) was established in 1916 as the Advisory Council of 
Science and Industry with a mission to advance Australia with a range of inventions and innovations that have significant 
impact on the lives of people round the world. 
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Reducing greenhouse gas emissions is a global problem that requires a 
global solution. We are working with the world steel industry, and 
investing with the Australian Commonwealth Scientific and Research 
Organisation (CSIRO), to find new, lower carbon steelmaking technologies 
(M2, Sustainability report 2010). 
The award-winning SLIVER technology was invented and developed at the 
Australian National University’s Centre for Sustainable Energy Systems 
with financial support from [business name]. SLIVER technology aims to 
increase the availability of solar power by dramatically reducing the 
amount of silicon required in solar panels (E3, Website). 
7.2.6 Social Systems 
NGOs, society, community and media from social systems are agents with potential power to impact 
on business responses (or lack of) in response to climate change as seen in the literature related the 
American and European contexts. But in this study, there was limited evidence, as perceived by the 
Australian businesses, of these agents exerting impact specifically in relation to climate change.  
[Do you come under direct impact from any activist groups, NGOs?] Oh 
no not particularly, not in respect to greenhouse and climate change, no 
(CH1, Interview). 
NGOs, we don't have ... we don't currently have any specific NGOs causing 
an issue for [our business].  At the higher level on our product stream 
there are some NGOs, like when you look at the plastic bag campaign is 
one.  That sort of market we have a lot in so it hasn't hurt as much, we 
watch that; try to look to see what those types of trends will have in the 
future….. But we don't have any specific targets currently from NGOs 
whether there's any campaign against us.  Have had in the past there's 
been I guess call it sporadic sort of where Greenpeace come and felled 
the tower down ... one of the towers and put a banner down.  That was 
back in the 90s.  But occasionally there's something, but not much (CH3, 
Interview). 
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Particular partnerships with green groups?  Not that I can think of in 
Australia (C2, Interview). 
As stated earlier, evidence of action by these agents from the social systems are prominent in the rest 
of the environment issues related to land, air and water pollution which are more apparent to 
communities, society watch dogs, media and regulatory authorities leading to fines, loss of licence and 
loss of reputation. 
One of the businesses has proactively been associated with an NGO which it helped to set up.  
In 2012 we recognised our 30-year partnership with [name of NGO] 
Australia. We were its founding partner and remain its most important 
corporate partner today. During celebrations we reflected on the 
wonderful achievements and memories of the last three decades which 
saw employees and volunteers transform landscapes and restore and 
replenish the environment in Western Australia, Victoria and New South 
Wales (M1, CEO report 2012). 
Businesses believed in the divergence of their goals with those of environmental groups such as 
Climate Watch, questioning the validity of their claims:  
Yeah, of course the NGO’s have a role.  I mean, the NGO’s have a role to 
present a particular point of view.  So, I mean, that’s their role, but you 
know, what we tend to see is that their analysis is actually driven by 
philosophy, rather than just analysis…. So, you end up with a 
predetermined outcome and their analysis really doesn’t stack up.  You 
know, the – is it the Climate Institute who recently came out with 
something that said Australia could go to hundred percent renewables, 
all that was required was political will and that’s the most ridiculous thing 
I’ve ever …. (C2, Interview). 
In summary, the section 7.2 analysed the data with reference to the theoretical frame of dynamism 
and the agents in the identified sub-frames namely the political, business, economy, social, legal, 
environmental and technological systems to understand the influences and impacts exerted by the 
agents on business responses to climate change. Governments, industry associations and customers 
210 
 
were recognised by the businesses as having more impact in relation to climate change, these three 
agents were analysed in further detail. The key evidences in the above analysis relate to the 
identification that the impact of the natural environment and the social systems as perceived by the 
businesses, are not as apparent in Australia. This contrasts with the evidence in literature.   
TABLE 41: Emergences identified in the Australian business environment 
EMERGENCE 
Policies Practices Processes Products 
Carbon tax carbon accounting CCS alternative sources of 
energy 
Clean energy future 
scheme 
carbon credits emission reductions coal seam gas 
climate change 
framework 
carbon offsets emissions increase new technology 
CO2CRC carbon pricing emissions intensity renewables 
Consultation process carbon reporting Energy efficiency  
CPRS Carbon pollution 
reduction scheme  
carbon trading Technology related  
Direct action CDM projects   
EEO Energy efficiency 
opportunity 
CDP carbon disclosure 
project 
  
Emissions trading CFI projects   
energy savings 
certificates 
COAL 21   
Energy security fund  Environmental 
management systems 
  
Energy white paper  Environmental 
monitoring 
  
Free permits and rebates JI project   
Fuel rebate scheme Sustainable 
development 
  
Greenhouse challenge 
program 
   
jobs and 
competitiveness 
program 
   
National CCS council    
NGER    
NSW clean coal council    
NSW energy reform    
Policy in general    
Productivity commission    
Renewable energy target 
legislation 
   
Sustainability advantage 
program 
   
White paper process    
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7.3 External environment: Emergence  
Emergence here refers to the policies, practices, processes and products evolving in the business 
environment as a result of the dynamism and the self-organisation evidenced in all the agents. All 
evidence of emergence in the context of climate change was deductively coded to the identified sub- 
frames of policies, practices, processes and products (see Table 41). This data was inductively analysed 
to identify the key factors in each of the categories. Each key factor was then analysed further 
inductively to identify 1) how businesses responded to the emergence, 2) what were the benefits (if 
any) from the emergence, 3) what were the impacts due to the emergence and lastly 4) what were 
the uncertainties related to the emergence. The purpose of this analysis is to present an overview of 
the emergence present in the businesses environment as perceived by the businesses. The findings 
are used in Chapter 8 in the analysis of the forces of attraction and the self-organisation evidenced in 
the businesses. 
Table 41 presents the emergences identified in the data under the four sub-frames of policies, 
practices, processes and products. Analysis of the data revealed that all the businesses in all the five 
industries expressed concern over carbon pricing (policy), carbon accounting and reporting 
procedures (practice), emission reduction, energy efficiency and CCS (processes) and renewables 
(products). The following sections present analyses of the identified high impact emergences in the 
sub-frames of policies, practices, processes and products as perceived by the businesses.  
7.3.1 Policies 
Many government initiatives were mentioned by the businesses including the NGER (National 
greenhouse and energy reporting) and EEO (Energy efficiency opportunity) policies which were seen 
to have more impact on the businesses. NGER introduced in 2007 established the official process of 
carbon accounting and reporting by firms. NGER documents the emissions data of the high emission 
businesses (see Appendix 7). The EEO Act 2006 introduced the processes of the identification and 
evaluation of energy efficiency opportunities by large energy using businesses. The EEO is aimed to 
encourage implementation of cost-effective energy efficiency opportunities by the businesses.  The 
business documents analysed provided ample evidence of EEO related activities ranging in variety 
based on the differences in the operation processes. Carbon pricing introduced in 2012, however, 
dominated the discussions. The data for this research was collected in 2012 / 13 just before and during 
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the initial implementation of the carbon pricing and provided a unique opportunity to gauge the 
reactions of the business community to carbon legislation. Carbon pricing is discussed in further detail 
below. 
7.3.1.1 Carbon Pricing 
The main themes discussed with regard to carbon pricing as an emergent policy were business 
responses to the carbon pricing (see Table 42), benefits from the carbon pricing (see Table 43), impacts 
of carbon pricing (see Table 44) and lastly the uncertainties and issues present in relation to the carbon 
pricing (see Table 45).  These themes were further analysed to identify categories as discussed below. 
Relevant quotes are provided to substantiate each of the identified categories.  
Most businesses seemed prepared for the carbon pricing having already established carbon 
accounting systems under the NGER scheme. Financial modelling to assess impacts of the carbon 
pricing seemed a high priority. What seemed to concern the businesses were the flow-on impacts on 
their customers and suppliers. What was interesting was that a few of the businesses claimed that the 
businesses were prepared to start complying with the carbon pricing, but the Government was not 
ready to administer it citing documentation and processing issues. This implied premature 
introduction of the pricing without ironing out the potential issues related to the administration of the 
new legislation. 
Businesses that had begun to implement the carbon pricing had a few practical issues in terms of the 
complexities and costs involved in the administration of the carbon pricing. Some referred to 
continued consultations with government to sort specific issues affecting their business / industry. 
Having anticipated the carbon pricing, most businesses claimed to ramp up efforts towards energy 
efficiencies and emission reductions in anticipation of the carbon pricing legislation. 
While most of the responses related to the administration of the legislation, the responses such as 
financial modelling, appraising customers and increasing prices to accommodate costs of the carbon 
price were also discussed. 
Although the businesses studied faced heavy taxation, some of the interviewees had positive opinions 
of the carbon pricing. These included the perceived incentives for businesses towards energy 
efficiencies, emission reductions, technological innovation, renewables development and finally 
viewing the carbon pricing as a right method to achieve Australia’s emission reduction targets. 
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TABLE 42: Business responses to carbon pricing 
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TABLE 43: Benefits of carbon pricing 
 
The main negative effects of the carbon pricing were identified as monetary related and risk related. 
Monetary issues included financial outlays required to compliance, increase in the costs of 
administration related to carbon accounting, auditing and reporting and increase in energy costs. The 
risks identified related to the carbon pricing were risk from overseas competitors, risk of carbon 
leakage, risk to Australian economy and risk to jobs.  
The uncertainty surrounding the carbon pricing was of major concern to the businesses. Uncertainty 
identified was related to political uncertainty and uncertainty in global developments. Political 
uncertainty led to businesses anticipating the revoking of the carbon pricing legislation which reflected 
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in the lack of commitment to their emission reduction initiatives. Transition to emission trading was a 
concern for Australian businesses who did not have the expertise in this area, but the multinationals 
studied with exposure to EU trading welcomed the move. 
TABLE 44: Impacts of carbon pricing 
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TABLE 45: Uncertainties related to carbon pricing 
 
7.3.2 Practices 
Carbon accounting and reporting cumulatively garnered maximum mention followed by sustainable 
development and environmental management systems. In terms of sustainable development and 
environmental management systems, these were the two ways in which businesses presented climate 
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change in their sustainability / health, safety and environment reports. Energy is seen as the prime 
focus under the environment section with details of their energy efficiency projects as reported under 
EEO. GHG emission details and endeavours to reduce emissions are also mentioned by some of the 
firms. Carbon accounting and reporting is discussed below. 
7.3.2.1 Carbon Accounting and Reporting 
The main themes discussed with regard to carbon accounting as an emergent practice were business 
responses to carbon accounting (see Table 46), benefits from carbon accounting (see Table 47), 
impacts related to carbon accounting (see Table 48) and lastly the uncertainties and issues present in 
relation to carbon accounting (see Table 49).  These themes were further analysed to identify 
categories as discussed below. Relevant quotes are provided to substantiate each of the identified 
categories. 
TABLE 46: Business responses to carbon accounting and reporting 
 
Businesses have been practicing carbon accounting and reporting since the NGER was introduced in 
2007. Few of the transnational firms voluntarily reported under the Global reporting initiative (GRI) 
from before the introduction of NGER. This practice was not evident in the domestic businesses 
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studied. The main greenhouse gases tracked by businesses included carbon dioxide, methane and 
nitrous oxide. 
The key processes involved in carbon accounting were the measurement of emissions, the reporting 
procedures and the mandatory auditing by third parties. Carbon accounting is handled more by the 
operations teams and the management personnel interviewed did not have much information on the 
accounting processes. The complex nature of the processes led to further complexities in the 
accounting and reporting of emissions. 
All businesses claimed to do the carbon measurement inhouse but needed verification by external 
independent auditors as per the legislation. Names such as Ernst and Young were mentioned as 
auditors – traditionally financial accounting consultancies, who seem to have developed their services 
to include carbon auditing. 
TABLE 47: Benefits of carbon accounting and reporting 
 
The obvious benefits from the process of carbon accounting and reporting for the businesses is 
awareness of their carbon footprint and incentives to reduce their emissions. 
Businesses complained about the administrative costs in tracking, measuring and reporting emissions 
both in terms of time and money. Additionally, the costs of auditing were referred to as additional 
burden on the businesses. As bulk of the measurement was done in relation to their outputs, 
businesses seemed comfortable with the authenticity of the reporting and were safe in the knowledge 
that their emission estimates were being externally audited. 
Other issues discussed were the transparency of the whole process and whether all businesses are 
reporting accurately. The lack of standardisation of emission measurement leads to discrepancies in 
the emissions reported.  In several cases it was found that there were conflicts between NGER 
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emission figures and Sustainability reports and even between consecutive reports of the same 
business. The lack of expertise of the auditing firms was a point of concern for the businesses. 
TABLE 48: Impacts of carbon accounting and reporting 
 
TABLE 49: Uncertainties related to carbon accounting and reporting 
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7.3.3 Processes 
Among the emerging processes in relation to climate change, emission reduction and energy efficiency 
featured prominently in the data along with carbon capture and storage (CCS). Business initiatives in 
these three areas are discussed below: 
7.3.3.1 Emission Reductions 
The main themes discussed with regard to emission reductions as an emergent process were business 
responses to emission reductions (see Table 50), benefits from emission reductions (see Table 51), 
impacts of emission reductions (see Table 52) and lastly the uncertainties and issues present in 
relation to emission reductions (see Table 53).  These themes were further analysed to identify 
categories as discussed below. Relevant quotes are provided to substantiate each of the identified 
categories. 
TABLE 50: Business responses to emission reductions 
Key theme Categories  Sample quotes 
Business 
responses to 
emission 
reductions 
 
Process 
improvement  
 
We support a wide range of initiatives to reduce emissions through: • 
Improving combustion processes to obtain more useful energy from a 
given quantity of fuel (thermal efficiency)  
• Abatement of waste mine methane using flares or utilisation for on-
site power generation (C3, Sustainability report 2012) 
Low emission 
energy 
alternatives 
 
We have also installed solar photovoltaic cells at many of our remote 
field locations. The cells are used to power well site monitoring 
(telemetry). These initiatives, together with our energy efficiency 
projects, will save energy, reduce our emissions and lower our carbon 
cost liability (O3, Sustainability report 2012) 
Emissions 
intensity 
reductions 
 
as a business that burns with principally black coal, well I tend to look at 
it in terms of emissions intensity as to what we can do to improve the 
carbon footprint.  So assuming that the market will take care of 
efficiency and driving down energy consumption, ‘cause we have this 
perverse incentive to actually produce more energy.  So therefore, we’d 
look at emissions intensity to try reduce that footprint for each unit of 
energy we sell (E2, Interview). 
 
The main initiatives of businesses to reduce emissions were improving processes and looking for low 
emission energy alternative to reduce their energy consumption (energy efficiency is discussed in 
detail in the next section). Technical details of emission reductions and energy efficiency processes 
were available in the sustainability reports of the businesses and the EEO reports as per Government 
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requirements. The reported process improvements were varied related to the nature of the industry. 
Interviews provided general information on the processes that were either being used or being 
developed by the businesses and in most cases the interviewees were not fully aware of the technical 
details.  
With the exception of one business, which closed down part of its operations for other reasons and 
hence reported reductions in emissions and energy consumptions, the businesses that reported 
growth correspondingly reported increase in emissions and energy consumption. This serves as the 
reason for businesses’ preference to talk about and to report ‘emissions intensity’ rather than 
emissions as an absolute figure. Emissions intensity refers to the tonnes of GHG emissions as a 
percentage based on their production volumes.  
TABLE 51: Benefits of emission reductions 
 
Focusing on emission reductions is helping businesses to be aware of their carbon footprint, aware of 
the need to reduce their impact on the environment. At a practical level, reduced emissions had a 
direct impact on the carbon taxes the businesses paid which was in the range of several million dollars 
for the businesses investigated. 
The drive to reduce emissions has positive effects on the businesses as they recognise the need to 
involve employees in the drive, step up their research efforts and work collaboratively with third 
parties to develop solutions. 
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TABLE 52: Impacts of emission reductions 
 
TABLE 53: Issues related to emission reductions 
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Success of the business translated into increased production and increased emissions despite 
businesses attempting to reduce the emissions intensity. The common issues identified were the non-
availability of alternate, suitable, workable technology to replace the old and the non-availability of 
suitable, dependable, reliable and affordable alternatives to coal. In most businesses, energy 
efficiency measures were localised, isolated efforts and a lack of coordinated enterprise wide efforts 
to reduce emissions. Few businesses encouraged innovative practices from employees by instituting 
broad based award categories for environment. However, only one example of an employee receiving 
an award for emission reduction was seen. All others related to water, air, land issues. 
7.3.3.2 Energy Efficiency 
The main themes discussed with regard to energy efficiency as an emergent process were business 
responses to energy efficiency (see Table 54), benefits from energy efficiency (see Table 55), impacts 
of energy efficiency (see Table 56) and lastly the uncertainties and issues present in relation to energy 
efficiency (see Table 57).  These themes were further analysed to identify categories as discussed 
below. Relevant quotes are provided to substantiate each of the identified categories. 
TABLE 54: Business responses to energy efficiency 
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TABLE 55: Benefits of energy efficiency 
 
TABLE 56: Impacts of energy efficiency 
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Energy efficiency is seen as the easiest path followed by the businesses to record their attempts to 
reduce emissions. Every business studied provided evidence of their energy efficiency efforts. These 
ranged from major efforts by modifying technology to minor efforts such as reconfiguring processes 
with minimum investment in costs and time.  
The EEO legislation regulates energy efficiency efforts requiring businesses to table their project 
details indicating the energy savings achieved. Many of the businesses made their EEO submissions 
available online. The projects are varied and unique to every business. The EEO legislation serves as a 
reinforcing factor necessitating businesses to provide evidence of their energy efficiency measures. 
Energy efficiency measures directly contribute to the ‘win-win’ outcomes for businesses and the 
environment as businesses save on significant operational costs considering rising energy costs, while 
reducing emissions. Identifying and implementing energy efficiency opportunities was linked to 
employees’ attitudes to climate change and to accepting organisational changes to their established 
way of doing things. Employee participation was seen as a detracting force and businesses recognised 
the need to inform and educate the employees regarding climate change. 
Energy efficiency efforts of the businesses lends itself to the criticism that businesses are only ‘plucking 
the low hanging fruit’. Businesses have commented that they have done the maximum possible within 
the limits of the processes and the technology they currently use and stated that these efforts were 
nowhere near adequate for the reduction in emissions needed. On a more positive note, the CEO of a 
business espoused the cumulative value of all these small efforts towards reaching emission reduction 
targets.  
TABLE 57: Uncertainties related to energy efficiency 
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7.3.3.3 Carbon Capture and Storage (CCS) 
The main themes discussed with regard to CCS as an emergent process were business responses to 
CCS (see Table 58), benefits from CCS (see Table 59), impacts of CCS (see Table 60) and lastly the 
uncertainties and issues present in relation to CCS (see Table 61).   
TABLE 58: Business responses to CCS 
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These themes were further analysed to identify categories as discussed below. Relevant quotes are 
provided to substantiate each of the identified categories. The efforts of the coal businesses towards 
CCS, which involves the sequestration of carbon emissions underground, is not seen beyond their 
contribution to the Coal 21 fund. The industry associations were involved in investigating the 
technology with research partners and at the time of data collection there were no breakthroughs in 
the commercialisation of the technology. A few of the transnational businesses reported conducting 
CCS research on their own. What was interesting to note was that coal powered electricity generators 
were not part of the Coal 21 venture investigating CCS though it was also in their interests. 
TABLE 59: Benefits of CCS 
 
TABLE 60: Impacts of CCS 
 
One of the oil and gas companies mentioned their activities in this area but did not want it to be linked 
to the CCS efforts of the coal industry preferring not to be associated with the negative views linked 
to the coal industry’s CCS ventures which has attracted negative press internationally. The bauxite 
geosequestration done by a chemicals business was a small-scale venture, localised near the source  
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TABLE 61: Uncertainties related to CCS 
 
of production of carbon dioxide and was not comparable to the scale and scope of geosequestration 
investigated by the coal businesses. 
CCS has been the ‘last straw’ by which the coal industry hopes to prolong its life. The technology 
however has not reached a stage of commercialisation and future harm from the same not estimated. 
Australian coal companies have been contributing to the Coal 21 fund to the tune of several million 
dollars managed by the industry association for the purpose of CCS research. Evidence of several pilot 
projects were seen but there was no evidence of any large-scale CCS venture in Australia. 
CCS research is capital intensive, promoting cooperative ventures involving competitors in the coal 
industry and their industry associations. Shared costs and shared risks were the benefits of this 
method of R&D. 
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Long term commitment from the government to support CCS research, readiness of CCS technology 
for commercialisation and finally the possibility of adverse repercussions to the land and environment 
by trapping carbon dioxide underground are some of the issues and uncertainties apparent in relation 
to CCS. 
7.3.4 Products 
Renewables, alternate sources of energy and varieties of new technological product innovations to 
assist in emission reductions / energy efficiencies have been identified as the key emerging products 
in the study. The topic of renewables is investigated here.  
7.3.4.1 Renewables 
The main themes discussed with regard to renewables as an emergent product were business 
responses to renewables (see Table 62), benefits from renewables (see Table 63), impacts of 
renewables (see Table 64) and lastly the uncertainties and issues present in relation to renewables 
(see Table 65).  These themes were further analysed to identify categories as discussed below. 
Relevant quotes are provided to substantiate each of the identified categories. 
Most of the businesses studied had no large-scale investment in renewables nor did they envisage 
moving into that space on a commercial scale claiming it was not their core competency. Few 
businesses were investigating on a small scale, research such as in bio-mass for their own use. Two of 
the businesses studied from the electricity retail sector were moving into renewables in a big way with 
intentions of commercialising renewable energy mainly from hydro, wind and solar sources. Regarding 
the viability of renewable energy for their specific processes, many of the businesses were sceptic.  
The obvious benefit of renewable energy is the phasing out of fossil fuels in the long term. The two 
businesses which were investing heavily into renewables had a very positive outlook about the 
renewable energy industry being the key path to delivering Australia’s emission reductions target. 
Linked to their total belief in the science of climate change and their attitude towards seeking 
opportunities in the situations these businesses were forging ahead into the renewables industry 
while balancing carbon assets. 
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TABLE 62: Business responses to renewables 
 
TABLE 63: Benefits of renewables 
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TABLE 64: Impacts of renewables 
 
When questioned about the issues the renewables industry will generate, a representative of a metal 
business lamented that if renewable energy prices do not match coal generated energy prices, 
Australian businesses could not compete in the international market and the opportunities will go to 
cheaper producers. In relation to wind farms, businesses reported positive effects in the increased 
negotiations with the community in relation to land use such as improved economy. The rosy picture 
painted above did not seem to factor in the adversities associated with traditional land ownership and 
change of use from agricultural land. 
Early forays into large scale renewable energy production were bound to face several risks and issues. 
Some of them as cited by the business include the start-up costs and the cosy-benefit analysis on 
financial terms. The businesses were unhappy that there was not enough government support for 
renewables ventures. Land use change in terms of ecological and social systems disruption was cited 
by businesses venturing into renewables. And lastly, there was a risk that new technology could 
overnight displace their investments into solar, wind and hydro projects and make them obsolete. 
In summary, section 7.3 discussed the emerging policies, practices, processes and products in the 
Australian business environment as perceived by the businesses. Australian policies have had a diverse 
past with each government introducing new regulations and invalidating the efforts of previous 
governments. In addition, businesses which operate in the whole of Australia are subject to variations 
between federal policies and state policies. There was a universal appeal for streamlining policies at 
federal level to assist businesses in reducing their administrative burdens. Carbon pricing emerged 
high on the list in the discussions due to the timing of the study. Contrary to the common belief that 
all businesses would be in opposition to carbon pricing, it was seen that some businesses welcomed 
it as the right incentive for businesses to move towards renewables and lessen their energy 
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consumption patterns. Businesses also opined that the revenue raised from the carbon pricing should 
be directed towards research in renewables and not treated as general revenue by the government.  
TABLE 65: Uncertainties related to renewables 
 
Carbon accounting, reporting and auditing were high on the list of new practices in relation to climate 
change and the chief issues highlighted in these fields were the lack of skills and knowledge, the lack 
of standardised practices and costs to the business in terms of time and money. Emerging processes 
were chiefly in the areas of energy efficiency and alternate fuels. Renewable energy, alternate sources 
Key theme Categories  Sample quotes 
Uncertainties 
related to 
renewables 
Cost structure it’s quite a lot of electricity and because we use so much of it and we need 
it to be cheap for our business to continue we really are looking at price 
that’s the most important thing for us.  So while it’s great to have 
renewable energy be it solar, wind and that it’s just not economic enough 
for our process so really we do rely on cheaper power coming from the 
brown coal (CH2, Interview). 
Insufficiency  with renewables there’s lots of information about, you know, how clean 
and wonderful they all are but when you look into it it’s like well most of 
them cannot supply base rate electricity and that’s a major concern.  You 
know, lots of people put panels on their roof but they’re still probably 
drawing down 70% or more electricity from the grid.  There’s not enough 
being generated from the installation on the roof and those type of things 
people just do not understand because the information is not out there 
(IA2, Interview). 
ROI This year we also took decisions to scale back a number of development 
opportunities, including the [name] Solar joint venture, and certain wind 
farms and geothermal activities in Australia, because at this time we are 
unable to strike the right balance between delivering an appropriate return 
on investment for our shareholders and ensuring a sustainable supply of 
energy for the community at an affordable cost (E3, CEO Report) 
Risks - social Biodiversity and cultural heritage Development of renewable and low-
carbon energy generation assets and upstream gas expansion activities 
often involves construction of industrial plant and facilities on land that has 
value for reasons of biodiversity and cultural heritage, in addition to its 
commercial value (E1, Sustainability Report 2010). 
 
Risk - technology It’s still a work in progress and, you know, putting the technology in didn’t 
mean it was going to work so there’s all the usual things of trial and error 
to make the technology work…. in fact I think [our business] this year have 
actually removed the first technology and was using and put in place an 
alternative ‘cause it just wasn’t working properly (CH1, Interview). 
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of energy trialled for in-house usage and emission reduction / energy efficiency products specific to 
operations were mostly referred to by the businesses as key emerging products in relation to climate 
change. The implications of these emergences in relation to the detracting and reinforcing forces they 
present to business responses to climate change is analysed further in Chapter 8.  
Part 1 of Chapter 7 presented a descriptive analysis of the business environment as framed by the 
IDEAS theoretical framework. The initial conditions, dynamism and emergence in the environment in 
the data as perceived by the Australian high emission businesses were examined to reveal that 
government, industry associations and customers featured most frequently in the data. The 
frequently mentioned emergences included carbon pricing (policy), carbon accounting (practice), 
emissions reduction, energy efficiency, and CCS (processes), and renewables as products (products). 
The next Part investigates the forces of attraction and the self-organisation evidenced in the business 
responses to climate change. 
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PART 2: CONSTRUCTING BUSINESS RESPONSES  
In this part, the data is inductively analysed to identify the forces of attraction impacting on the 
businesses in the context of climate change and the self-organisation of the businesses in response 
are analysed with reference to the basins of attraction the businesses are drawn to. In this research, 
attractors refer to the forces of attraction (forces of detraction and forces of reinforcement) 
emanating from the internal and external business environments which influence business responses 
to climate change and the basins of attraction they feed into (seeking stability, seeking high bounded 
instability, seeking low bounded instability or seeking instability). Self-organisation of the businesses 
refers to the actions undertaken by the businesses spontaneously in response to the impacts of 
climate change. The analysis of the identified forces of attraction and the business responses are 
presented in tables in each section, supported with selected quotes from the data. 
This Part 2 is structured as follows: 
Section 7.4 examines the data to identify and analyse the detracting and reinforcing forces from the 
internal and external business environments which impact on business responses to climate change. 
Section 7.5 examines the data to identify and analyse the self-organisation evidenced in business 
responses to climate change. 
7.4 Forces of Attraction 
In the analysis of attractors, the data sources for each of the businesses were carefully scrutinised by 
the researcher to identify all the forces which impacted on business responses to climate change. 
these were scrutinised to categorise them into force which prevented (forces of detraction) and forces 
which facilitated (forces of reinforcement) climate responses. The concept of detracting forces in this 
research relates to factors which prevent businesses from reducing dependence on fossil fuels, 
reducing their emissions and becoming carbon neutral organisations. Reinforcing forces at the other 
end of the scale, are the factors which draw businesses to take positive steps to reduce their carbon 
footprint and move towards becoming carbon neutral. These identified forces were analysed further 
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to categorise them as emanating from the internal or external business environments.  The four sets 
of data (first-order categories) namely detracting forces (internal and external) and reinforcing forces 
(internal and external) were analysed in the next step to identify second-order themes and aggregate 
dimensions. This analysis is presented below, supported by select quotes from the data. Research 
question 3 ‘How do the forces in the external and internal business environments influence business 
responses to climate change?’ is explored in the following sections. 
7.4.1 Detracting Forces from the Internal Business Environment 
Analysis of the detracting forces emanating from the internal business environment revealed three 
aggregate dimensions as reluctance to change, inability to change and protection of existing state (see 
Table 66).  These three dimensions are discussed below and select quotes for the first order categories 
are provided.  
TABLE 66: Detracting forces – Internal business environment 
First-order codes Second-order themes Aggregate dimensions 
Lack of conviction in the science 
Related to climate science 
Reluctance to change 
Lack of awareness  
Not aware of urgency 
Disruption to existing systems 
Related to organisational change Not wanting to change methods 
Need to educate and train staff 
Lack of communication 
Related to operations 
Inability to change 
Lack of skills and knowledge 
Increased production 
Increased costs 
Related to costs Loss of production time Cost of research and 
development 
Fear of stranded assets 
Related to potential losses 
Protection of existing state 
Risk in investments 
Negative cost-benefit analysis 
Renewables investment risks 
Related to future goals Planning for growth 
Loss of viability 
Reluctance to change: 
Reluctance to change was mentioned by the businesses especially in the context of employees. Lack 
of conviction in the science of climate change placed most businesses, lack of awareness and a general 
absence of any urgency in the climate change scenario contributed to the reluctance to change.  
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Oh because all this sort is coming through very quickly there's a lot of 
people that don’t believe in it.  There's a lot of people that – and so it’s 
very hard to change culture of something where people don’t actually 
believe in why they’re changing.  They just believe they’re actually being 
forced into it (E4, Interview).  
General opposition to any change in working patterns and methods also contributed to this stance of 
reluctance to change. 
I think we saw the challenge getting our project engineers to fully 
embrace the challenges it provides.  You get an engineer who will want 
to build a plant a bit like the last one he built and trying to drive them to 
become ... require them to drive more efficiency reduced emissions is a 
challenge because they are tending to look at the cost in the bottom line 
rather than emissions being the bottom line.  There is a small challenge 
there (O2, Interview). 
Inability to change 
Several issues at operational level were highlighted by the businesses that served as impediments to 
their efforts to reduce emissions. Even when the leadership of the business supported climate change 
related action, businesses mentioned the difficulty of translating policies into action at the operational 
levels. The factors discussed included lack of communication between the different departments or 
divisions in an organisation was not conducive to operational synergies and transfer of learning. 
Interviewee C3 referred to this situation as working in ‘silos’ which did not assist in organisational 
learning.  
The devolved model for [our business], I guess one of the negative side 
effects, unintended negative side effects is it creates a bit of a silo effect 
in terms of communications.  Because the business of coal is quite 
different to copper smelting, quite different to zinc and lead smelting, the 
issues aren’t always the same and so there isn’t a natural kind of organic 
communication between the two (C3, Interview). 
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Lack of skills and knowledge was indicated both with reference to operational procedures such as 
measuring carbon emissions and dealing with legislative requirements which current staff were 
learning on the go in addition to their regular jobs. More importantly, lack of skills and knowledge was 
the most commonly cited reason for not venturing into the renewables industry.  
And, you know, I’ve got to say as well, the fact that we are a mineral sands 
company, we are, you know, our primary reason to be is to produce 
mineral sands and export them and sell them, it’s not to um, you know, 
build wind farms or anything like that. So, there can be knowledge gaps 
but there also can be gaps in terms of the fact that we don’t ever 
necessarily see ourselves building wind farms, it’s not part of our strategy 
(M3, Interview). 
A prime factor in the steady increase of absolute emissions of all businesses was related to the growth 
of the business resulting in increased production and hence increased emissions. 
[our business]’s greenhouse gas emissions rose by 12% in 2010, as we 
increased production volumes in response to improved market 
conditions (C3, CEO report 2010). 
The higher costs of more emission efficient resources – products and technology was cited as a factor 
preventing businesses from undertaking more efforts. 
There’s a trade-off there.  It’s something we need to understand but the 
trade-off is more efficient resources are more expensive.  So, your 
cheaper raw materials are generally the less efficient raw materials. The 
question then it becomes a balance between the cost of the raw material 
and cost of the carbon that you save by using the more expensive raw 
materials (M2, Interview). 
Protection of existing state 
Businesses were concerned with the risk of investing in renewables with uncertainty in the future of 
technology in this field. Uncertainty in government support for renewables added to their concerns in 
venturing into this field. 
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With the solar industry they [government] introduce a rebate, this 
industry builds up around that, and then they think oh that cost too much, 
they stop it.  And all of a sudden that industry collapses, and you saw that 
with Pink Batts as well, it’s a terrible environment to try to get people to 
invest (E2, Interview). 
Increasing costs coupled with the impact of the mining and carbon tax and the rising Aussie dollar 
combined to make businesses concerned about the viability of their operations.  
And they actually ran the argument that they felt that unless the project 
should have to purchase offsets for its scope one, two and three 
emissions, which of course when that got raised quickly, we were able to 
demonstrate that well the project wouldn’t go ahead, because it would 
just be uneconomic (C3, Interview). 
Planning for future growth was directly proportionate to increase in emissions. 
We have talked in the past about trying to grow the company and keep 
the level of our emissions flat.  But the emphasis that's been placed on 
that tends to change from year to year depending on how we’re actually 
going with our emissions.  One of the problems is, you want to grow your 
company and if you start putting out too many targets you find that they 
become in conflict with your desire to grow the company.  So, you've got 
to be fairly careful about how you frame those sorts of targets, yeah. (O2, 
Interview). 
7.4.2  Detracting Forces from the External Business Environment 
Analysis of the detracting forces emanating from the external business environment revealed four 
aggregate dimensions, namely, uncertainties, risks, stakeholder impacts and lack of technology (see 
Table 67). These four dimensions are discussed below and select quotes for the first order categories 
are provided.  
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TABLE 67: Detracting forces – External business environment 
 
Uncertainties  
Uncertainty in the global and national regulatory environment were cited frequently as detracting 
forces to efforts to reduce emissions in the data analysed. The need for all countries to move 
simultaneously is needed to prevent countries like Australia from being disadvantaged when trying to 
be a first mover in introducing carbon legislation.  
The situation is that we don’t really see a lot of progress internationally 
on this topic and it can be very disheartening to be someone who’s 
constantly trying to, you know, be a leader in the area when it seems that 
no-one else is leading.   And that applies I think to Australia as a whole 
which has, as you know, stuck their neck out to put this new scheme into 
place (M3, Interview). 
First-order codes Second-order themes Aggregate dimensions 
Timeline for action 
Related to climate change 
Uncertainties  
Human ability to harness climate 
change 
Sufficiency of efforts 
lack of global regulations 
Global regulatory developments uncertainty in the global debate 
Australia’s commitments 
Risk in emission trading 
Risks in market-based solutions 
Risks  
risks in joint ventures and 
partnerships 
risks in CDM projects 
Risk in new technology 
superseding investments Risks in renewables Cost-benefit analysis 
First mover disadvantages 
Lack of government support 
Related to policy 
Stakeholder impacts 
uncertainty in Australian policy 
lack of clear price signal 
Losing customers  
Related to competitive threats becoming uncompetitive international competitors with no 
carbon price 
Costs of new technology 
Related to technology Lack of technology  
New technology not available 
New technology not reliable 
New technology not feasible 
Risk in renewables 
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The uncertainty in the global debate is reflected in the uncertainty in Australian politics leading to 
uncertainty for business investments in developing technology at a commercial scale.  
Getting to those investment decisions around particularly base-load gas 
those decisions in my mind we won’t be making until we’ve got clarity 
around where the contracts for closure are heading and we’ve got clarity 
around what is the bipartisan approach around policy (E1, CEO report 
2011). 
Risks 
Market based mechanisms which are evident in the practices of other countries such as UK and USA 
such as emissions trading, JI and CDM projects and partnerships are not in evidence in the practices 
of Australian businesses. Reasons cited are the increased costs of administration, necessity to acquire 
new skills and knowledge and the risks in dealing with third parties from other countries. 
Oh a range, look we’ve had people come to us from banks, we’ve had in 
particular providers come to us and say, look you know, South Africa, 
China and whatever else.  I think our view has been yes, we’re interested 
in these cost abatement, we’ve used those – frankly we’ve used those 
meetings to get an understanding of the market and to come up with our 
own position on how we could actually value those projects, ‘cause in the 
middle of all that, you’ve had the scandal over the, you know, yeah and 
the registries and things like that…..So from our risk profile added to 
them, yeah, added to the fact that we don’t really understand the market 
to the level that we should, I think that that’s we’ll just focus on our own 
(C3, Interview). 
Stakeholder impacts 
The black coal industry was critical of the lack of government support for their industry in relation to 
their efforts in developing CCS processes through their industry association funded by member 
organisations. 
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Progress to prove technologies at a commercial scale has been hampered 
by the lack of a clear carbon price signal and uncertain government 
support (C3, CEO report 2010). 
Competitive threats cited by businesses included losing customers, becoming uncompetitive, and 
international competition. Evidenced mainly in relation to the carbon tax, businesses exposed to 
international competition were the most affected by this aspect and consequently quite strong in their 
disapproval of Australia imposing a tax ahead of other countries. 
So if we increase our costs of our products the farmer will pretty much go 
and buy that product from overseas so like China and that, so a lot of the 
costs we’ve had to absorb as a company [referring to carbon pricing] 
(CH2, Interview). 
Lack of technology 
Not having low emission technology to replace existing processes was a common lament. Non-
availability was coupled with non-suitability and non-feasibility even when available. 
It simply isn’t a readily available technology that would allow us to make 
a significant change in our direct emissions. It’s just not something you 
can go out and buy and implement that would allow you to do that. It’s a 
chemical process turning iron ore into steel and you use carbon as a 
reductant.  And there’s no other technology, despite what you might read 
in the press.  You cannot use hydrogen.  It’s not done anywhere.  CCS isn’t 
available, never been done in iron and steel, doesn’t work for iron and 
steel.  There’s a lot of money going into it.  (M2, Interview). 
Businesses which have ventured into renewables are struggling to strike the right balance between 
investment costs and returns on investment to justify their foray into renewable energy production. 
They also run the risk that a totally new source of renewable energy such as nuclear fusion which 
would make all their investment in solar, wind and hydro projects obsolete. 
I think the other risk too is new technology, technology coming out of 
nowhere that makes, you know, existing solar or existing wind, existing 
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thermal plant redundant.  And I know people have been talking about it 
for the last 50 years, but you know, that’s where all of a sudden someone 
could lob up on the horizon saying, well I’ve worked out how to make 
nuclear fusion virtually free, and that would actually completely change 
the way everyone thinks about it so (E1, Interview). 
7.4.3  Reinforcing Forces from the Internal Business Environment 
Analysis of the data revealed four aggregate dimensions of reinforcing forces emanating from the 
internal business environment, namely, seeking opportunity, climate change responsibility, reputation 
enhancement and dynamic capabilities (see Table 68). These four dimensions are discussed below and 
select quotes for the first order categories are provided.  
Seeking opportunity 
Achieving goals of continued success, maintaining a competitive position, being resilient, creating 
value, operational excellence was seen by businesses as intrinsically linked to their environmental and 
sustainability goals.  
To be resilient we need to ensure we continue to perform and seek 
improvements in the key interacting sustainability drivers (financial, 
health and safety, our people, the environment, the community and 
climate change) (C1, CEO report 2012). 
Being sustainable is part of [our business]’s Vision. We have and will 
continue to implement sustainability initiatives, while developing 
systems and support mechanisms to foster new initiatives. Key to making 
sustainability a part of everyday business is to identify what sustainability 
means to [our business] (C1, Sustainability report 2010). 
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TABLE 68: Reinforcing forces – Internal business environment 
First-order codes Second-order themes Aggregate dimensions 
Long term goals 
Future thinking 
Seeking opportunity 
continued success 
to be resilient 
license to operate 
Maintain competitive position 
Organisational goals value creation 
operational excellence 
demonstrate emission reductions 
Reduce emissions 
Climate change responsibility 
Minimise carbon footprint 
reducing energy related costs 
Right thing to do 
Responsibility to environment commitment to environment 
responsibility to society 
Demonstrate climate vision 
Improving climate image Reputation enhancement Achieving climate goals 
reaching emission targets 
in-house expertise 
Resource availability 
Dynamic capabilities 
Skills and knowledge 
Alternate low emission energy 
source 
Low emission technology 
Vertical integration 
Flexibility in operations Process adaptability 
No financial restrictions 
Climate change responsibility 
Climate change was treated as part of their environment or sustainability issues by all the businesses 
except for one which gave it an important status by separating it into a separate section in their 
sustainability report. Reducing emissions was a common reinforcing factor for all businesses impacted 
on by financial as well as legislative and ethical imperatives though one business was cynical about 
the latter stance. 
We have been motivated by doing what is right for the environment, for 
our customers and for our businesses (CH1, CEO report 2012). 
I think, I might be cynical, but there are very few large industries that will 
reduce their ... the little things like carbon emissions and stuff purely on 
an altruistic basis because it's the right thing to do.  A lot of them will do 
it because it makes business sense to do so.  This equates to, it adds value 
to the business in dollars (CH3, Interview). 
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At the time of the study, the businesses were impacted by a steep $23 per ton of emissions as tax. 
Most businesses studied faced tax levies in the range of several millions of dollars. It made good 
business sense for them to reduce their emissions to bring down their tax payments.  
The best motivation always is probably cost I guess so as something 
increases in cost you need to obviously reduce your, you need to improve 
your strategies and reduce your consumption as such I guess so it helps 
with those projects (CH2, Interview). 
It will be informative to research the same firms further to assess if the absence of a tax made a 
difference to their efforts powered only by a sense of responsibility to the environment and to the 
world 
Reputation enhancement 
Businesses perceive a need to be viewed favourably by stakeholders to protect and enhance their 
markets, and to retain and attract potential investment.  
With a long-stated aim to grow as a company and further develop our 
competitive advantage, …. we simply cannot afford to damage our 
reputation. Accordingly, our continued efforts with respect to the 
environment must be reflected in sustained high-quality environmental 
performance (C1, CEO report 2012). 
In this context, businesses were seen to make efforts to communicate to the external world their 
efforts to address climate change related issues. Protecting their reputation and to be seen as a 
business with a vision towards climate related efforts was an important internal motivation. 
Dynamic capabilities 
The presence of dynamic capabilities were incentives to move into new ground as seen in the two 
businesses which had made heavy investments in renewable energy production. Availability of 
resources or the facility to acquire new resources combined with flexibility in operations were 
necessary for this move. 
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7.4.4  Reinforcing Forces from the External Business Environment 
Analysis of the data revealed four aggregate dimensions of reinforcing forces emanating from the 
external business environment, namely, resource impacts, relationship with agents, policy impacts 
and natural environment impacts (see Table 69). These four dimensions are discussed below and 
select quotes for the first order categories are provided. 
TABLE 69: Reinforcing forces – External business environment 
First-order codes Second-order themes Aggregate dimensions 
Responsible use of natural 
resources Consumption audits 
Resource impacts 
Increasing costs of energy 
Energy efficiencies 
Coal mining licences 
Fossil fuel restrictions Oil reserves depletion 
Coal seam gas opposition 
Customer resilience 
Customer needs 
Relationship with agents 
Reduce energy consumption 
Cheaper energy sources 
Relationship with government 
Stakeholder impacts relationship with stakeholders 
position in industry 
Carbon price 
Legislation 
Policy impacts 
EEO legislation 
NGER reporting 
government subsidies 
Assistance  Research support 
supportive government policy 
Temperature fluctuations 
Climate changes 
Natural environment impacts 
Water scarcity 
Droughts and floods 
Protection of species Flora and fauna Remedying deforestation 
 
Resource impacts 
Restrictions on fossil fuels led to businesses seeing the need to move into renewables. Responsible 
use of natural resources, increasing costs of energy, restrictions in expanding fossil fuel exploration, 
society reservations on coal seam gas explorations – all combined to provide incentives to businesses 
to explore alternative low-emission energy sources. 
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Um well two main things is, you know, that we intend to use resources in 
a responsible way regardless of what else might be going on.  It makes 
sense for us to not only save some money but also to not be with it, you 
know, to be prudent and to not be seen as well in the community to be 
wasting things that we, you know, find need to (M3, Interview). 
Relationship with agents 
Relationships with stakeholders in general are also cited as reinforcing forces by the businesses.  
Through proactive leadership, and by building relationships with all our 
stakeholders, we can turn this area of challenge and complexity into a 
source of competitive advantage (M4, CEO report 2010). 
Noticeable by its absence is the voice of society in the Australian environment in exerting pressure on 
businesses towards the carbon neutral path. This is in stark contrast to the reports of NGO led actions 
in the context of climate change emanating from countries such as USA. 
Policy impacts 
Businesses studied placed a large emphasis on the political and legal systems as the source of 
reinforcing forces which provided incentives towards a carbon neutral path. The image of a good 
corporate player is quoted as a motivator.  
[our relationship with government is] Oh very positive. [our business] 
operates under a large number of regulations and laws and prides itself 
on being a good corporate player and seeks always to go further than the 
law requires.  And has a very good relationship with all of its regulators I 
suspect (CH3, Interview). 
The price on carbon is seen as a good mechanism to make businesses assess and improve their energy 
usage and seek technological solutions towards energy efficiency and use of alternate fuels. 
Yeah because it does have an impact because you get … the way it works 
for us is you get passed through on your domestic business.  You get some 
compensation from the government for the first five years and the rest 
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you’re exposed.  So it does have a net financial impact on 
us…..Particularly after the assistance period goes away.  It also depends 
on the price of the carbon tax.  So that’s why we’re looking at sort of 
different technologies and abatement technologies to try and reduce our 
emissions. (C1, Interview) 
Government subsidies and supportive policy are seen as necessary for the successful development of 
technological solutions to reduce emissions.  
Initial capital costs for these technologies are undoubtedly high, but we 
believe that safe, cost-competitive solutions can be realised. Their 
successful development will depend on supportive government policy 
(C3, CEO report 2010). 
Business E1 claims that the carbon price together with the renewable energy target provides key 
incentives to invest in renewable energy projects to businesses stating that their business was poised 
to invest several million dollars in cleaner forms of energy. 
Natural environment impacts 
Emerging climate change events such as droughts, floods, cyclones, and extreme temperature 
fluctuations with very hot summers and very cold winters necessitate business responses either from 
direct impact or when their customers were affected. Businesses even capitalised on the opportunities 
presented by these changes in the climate. 
We’re a weather dependent business, because the capacity is built to be 
there on the peaks which is the very cold days and the very hot days.  So, 
volatility actually is something that we look forward to, because if you 
don’t have those extremes then the market’s very flat, because you have 
all this capacity and not much demand…… You’ve got base some I 
suppose a core demand that’s there every day, but it’s those peaks and 
troughs that come about ‘cause of weather events, you know, air 
conditioners, heating, they’re the things that drive – that’s I mean ‘cause 
there’s so much capacity there that’s where the competition at it’s ... (E2, 
Interview). 
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Concern for the environment was evident in actions of businesses such as remedying deforestation 
which urbanisation and capitalism have unleashed in the world. 
We have planted trees in Queensland, over 2 million trees at this stage 
and we’re using those to sequest the carbon, to use waste water so to 
recycle our water and as part of screening plantings and revegetation 
plantings in Queensland (O3, Interview). 
TABLE 70: Summary of Forces of Attraction analysis 
 Categories of Forces of Attraction 
 Detracting forces 
(Internal) 
Detracting forces 
(External) 
Reinforcing forces 
(Internal) 
Reinforcing forces 
(External) 
Third-order 
constructs 
Reluctance to 
change 
Uncertainties  Seeking 
opportunity 
Resource impacts 
 
Inability to change Risks  Climate change 
responsibility 
Relationship with 
agents 
Protection of 
existing state 
Stakeholder 
impacts  
Reputation 
enhancement 
Policy impacts 
 
 Lack of technology  Dynamic 
capabilities 
Natural 
environment 
impacts 
In summary, section 7.4 discussed the evidence in the data related to the forces of attraction, namely, 
detracting forces from the internal and external environments, and the reinforcing forces from the 
internal and external environments. Research question 3 ‘How do the forces in the external and 
internal business environments influence business responses to climate change?’ was answered in the 
preceding sections. Evidenced in the research is the simultaneous presence of detracting and 
reinforcing forces resulting in businesses engaging in a variety of responses, as dictated by the context. 
For example, businesses while drawn towards continuing business as usual, are also being impacted 
by policies requiring them to take action. In summary, the four identified categories of forces of 
attraction identified in the analysis of the data, were analysed further to reveal the following third-
order constructs (see Table 70) as discussed in the preceding sections. 
7.5 Self-organisation Evidenced in the Businesses 
This section presents the findings in relation to business responses to climate change. In the analysis 
of the self-organisation of the businesses, all the types of actions evidenced in the businesses in 
response to climate change were first identified. These actions were analysed further to identify four 
249 
 
major paths of strategy selection used by the businesses in response to climate change, namely, the 
paths of strategic resistance, strategic response, strategic choice and strategic opportunism.  Each of 
these four processes are analysed further to identify second-order themes and aggregate dimensions. 
Each of these dimensions are discussed further in this section. Select quotes for first-order nodes are 
included. Research question 4 ‘What are the strategies adopted by businesses in response to climate 
change?’ is explored in the following sections. 
7.5.1 The Path of Strategic Resistance 
Businesses choose the path of strategic resistance to resist changes to current operational methods. 
They can choose to remain inactive if the external forces permit or alternatively resist the external 
forces which require them to make changes to their current operations. Inaction was not deemed as 
an option by the businesses at the time this study was rolled out due to the need to comply with 
legislation. Thwarting policy and influencing public opinion were seen as key strategies used by the 
businesses in their attempts to prevent change (see Table 71). This stance is discussed further along 
with sample quotes provided for select first-order categories of actions seen in the data. 
TABLE 71: Self-organisation – Path of Strategic resistance analysis 
First-order categories Second-order themes Third-order constructs Aggregate dimension 
Lobbying  
Thwarting policy 
Preventing change Path of Strategic resistance 
Influencing and advocating  
Financing opposition 
Taking a public position 
Influencing public 
opinion 
Marketing 
communications 
Sharing information 
Thwarting policy 
The actions claimed by businesses to either resist change or to make the changes conducive to their 
businesses included actions related to thwarting policy by lobbying, influencing and advocating and 
even financing opposition (see Table 71). While no business admitted to the latter, one of the 
businesses emphatically stated that they did not indulge in such practices, leaving one to surmise that 
the practice existed. 
we lobbied via both (the industry association) and our legal counsel ... 
Corporate Affairs department to lobbying direct with the politicians of 
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both parties; both Labour and Liberal.  And made representations to the 
relevant people; our direct in Canberra has different forums and now 
presented the data about what it would do to [our business] (CH3, 
Interview). 
Influencing public opinion 
Additionally, businesses were seen engaging in influencing public opinion against carbon policy in 
public forums, advertising campaigns and sharing information with the media. The key point they 
focused on was the protection of employment to gain the sympathy of the media and of society. 
Businesses are seen to resort to taking a strong public position and making public statements about 
the endangering of their investments and the risk to jobs, to indirectly recruit the support of 
employees, society and media. This is seen in their observation ‘but that’s one thing - employees do 
perk up’! The Australian Coal association very famously launched a nationwide advertising campaign 
in 2009 ‘Let’s cut emissions, not jobs’ on behalf of its members seeking to get the support of society 
by referring to possible job losses if carbon legislation as planned were to go ahead. 
The key thing for us in terms of our role was we weren’t shy about saying 
what our position was publicly, we didn’t agree with the design, we think 
that there are a number of ways that you can put a price on carbon, we 
just don’t happen to think that the Australian scheme is an effective one 
that’s going to lead to a reduction in global emissions (C3, Interview). 
The path of strategic resistance used by businesses to select their strategies is influenced by the 
detracting forces in the internal and external environments feeding the basin of seeking stability. 
7.5.2  The Path of Strategic Response 
The second identified path of strategy selection, namely, the path of strategic response, sees 
businesses compelled to react to a combination of internal and external forces and to adapt their 
current operations to protect themselves from the environmental changes. Impacted by a 
combination of high detracting forces and low reinforcing forces, businesses sought high bounded 
instability, meaning they only minimally engaged in the changes as required. The businesses reactively 
responded to prepare for changes, protect business interests, generate profits in win-win solutions 
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and finally adapt to the changing environment (see Table 72). Each of these third order constructs are 
discussed below. Sample quotes are provided for select first-order categories of actions seen in the 
data. 
TABLE 72: Self-organisation – Path of Strategic response analysis 
First-order categories Second-order themes Third-order constructs Aggregate dimension 
Assessing impact Assessment of 
environment 
Preparation 
Path of Strategic 
response 
financial modelling 
Developing systems 
Operational preparation compliance procedures emissions tracking 
reporting and auditing 
Monitor environment Manage risks 
Protection 
take insurance 
Investing in other 
countries Negative outcomes closing operations 
increasing prices 
Capitalise on electricity 
demand increase  
Seek opportunities 
Profit generation 
develop new products 
Develop customer 
solutions 
Reduce emissions 
Emission related 
initiatives 
Improve energy 
efficiencies 
Reduce energy 
consumption 
Lower energy costs 
Measures related to 
cyclones and storms  Protect against climate 
change effects 
Adaptation 
health and safety 
sea level rise 
Desalination 
Water security measures recycling water developing technology to 
conserve water 
Preparation for changes 
Changes in the business environment necessitated businesses to put in place systems to cope with the 
changes. With a constant need to monitor the environment for emerging changes, impending 
legislation saw a flurry of activities in the businesses in preparation for the same. 
We must adapt quickly to the new carbon pricing regime and we have 
begun preparation by modelling pricing scenarios and developing policies 
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and business systems to integrate carbon certificate administration into 
our business once the scheme begins (E2, Interview). 
The requirement to track, measure, report and audit emissions has resulted in a flurry of activities as 
businesses learn to do the necessary procedures. While businesses tracked, measured and reported 
emissions in-house citing the complexities involved in their respective businesses, auditing was done 
by external consultants as per mandatory regulations. 
We are continually trying to improve both the methodology we use to 
calculate our emissions and the communication of that information, 
while maintaining the accuracy required for our corporate governance 
and the requirements of the external assurance and auditing we 
undertake (CH1, SR 2012). 
Protection of business interests 
While moving out of the comfort zone as necessitated by forces, businesses were also seen to put in 
place measures to protect their businesses. These included measures to manage risks such as climate 
related insurances and preparation for worst case scenarios such as investing in other countries, 
closing operations and increasing prices to cope with the additional burden of carbon prices. 
[Our company] reviews all risks capable of being transferred 
commercially or ﬁnancially, including environmental and pollution 
exposures. [Our company] has an insurable risk register as part of the 
broader group of risk registers, which is reviewed annually with the 
company’s insurance brokers during annual renewal of the company’s 
global insurance program. [Our company] maintains appropriate 
insurances that would be expected of a company of its market 
capitalisation (O3, Sustainability report 2010). 
If Australian companies cannot remain internationally competitive they 
will be forced to move their businesses offshore to countries which do 
not have a carbon tax, emissions trading or similar schemes in place. In 
some cases, this could lead to greater carbon emissions and be more 
damaging to the environment - this is 'carbon leakage' (M1, Website). 
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Generating profits  
All efforts taken by businesses in relation to emissions when following the path of strategic response 
mode neatly fit into the ‘win-win’ rhetoric. The major response to climate change and the associated 
regulatory impacts focused on the direct monetary benefits to the business. Energy efficiencies led to 
decreased energy consumption and hence saving on energy costs. Decreasing emissions helped to 
alleviate the burden of the carbon tax. 
[our business] identified, implemented and pursued a range of energy 
efficiency projects that deliver gains in energy efficiency and 
performance. Overall, the energy efficiency opportunities that were 
operational during 2010 – 2011 equated to a reduction in energy usage 
close to 8 per cent of [our business]’s total energy consumption (M3, 
Website). 
Many businesses also saw opportunities which they responded to such as working with customers to 
reduce their energy needs and developing drought solutions for farmers. A chemicals business spoke 
about the increased demand for water tanks during the Queensland floods. 
In regards to seeds business and the works – developing drought tolerant 
seed varieties is obviously a big opportunity for [our business] could be as 
well (CH2, Interview). 
Climate change does actually provide a business opportunity for us when 
people like water security, particularly around their provision of water 
tanks, making material for water tanks and water pipes and irrigation 
infrastructure that can deliver water via ... a lot of drip irrigation products 
and all of those types of things are made from our product…. So the 
business is looking at, on the one hand while we do have use of water and 
stuff, we’re also producing water conservation products.  So we’re 
looking at selling the value that we provide in that area (CH3, Interview). 
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Adaptation 
Most of the references to adaptation related to changes in the natural environment such as depleted 
water supply and increased fluctuations in temperatures. Water security featured very frequently in 
the data and the steps businesses were taking included measures to reduce water consumption, to 
recycle water use and desalination of water. 
Water saving initiatives have been implemented in both the Central Coast 
and Western Regions to ease pressure on water levels in the catchment. 
These involve treating wastewater and mine water using reverse osmosis 
plants to lessen reliance on rivers and town water supplies (E2, CEO 
report 2010). 
Concern for employees’ health and safety also featured in the data. 
You get things like ... yeah, if we get malaria.  We’re working in tropical 
and sub-tropical Australia.  A lot of talk about could we get malaria to 
northern Australia?  Should they get these additional health and safety 
risks?  So there's those sorts of issues.  How do we manage that?  Well 
we just keep an eye on what's going on with the monitoring of those sorts 
of things.  So I guess we can view climate change risk as being quite broad.  
It's not just increase in sea level rises.  There's a whole lot of other things 
that might happen as a consequence changes to the ecology, microcosm 
problems might change safety risk, increased disease or change in disease 
patterns those sorts of things (O2, Interview). 
7.5.3  The Path of Strategic Choice 
The path of strategic choice here implies that the concerned businesses chose to do what they did 
over and above the minimum which was required, as a response to internal and external forces. 
Impacted by high reinforcing forces and low detracting forces, businesses proactively took steps to 
address climate change issues. In the context of climate change, developing climate solutions, sharing 
risks and resources, enhancing reputation, implementing organisational changes and cultural changes 
were the five key third-order constructs identified in the strategy selection path of strategic choice  
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TABLE 73: Self-organisation – Path of Strategic choice analysis 
First-order categories Second-order themes Third-order constructs Aggregate dimension 
Assisting customers 
Working with customers 
Developing solutions 
cooperatively 
Path of Strategic 
choice 
green energy solutions 
relationship building 
Political action 
Working with industry 
association 
developing technology 
establishing industry 
policies 
Consultation process  
Working with government sharing knowledge partnering government 
initiatives 
Sponsoring research 
Working with other 
businesses / industries 
solving common issues 
joint ventures 
product / process 
development 
Research and 
development projects Working with research 
organisations funding research 
Pilot projects 
Risk of failure 
Risk related 
Sharing risks and 
resources 
Financial risks 
Loss of reputation 
sharing skills and 
knowledge; 
Resource related Sharing costs 
Sharing R&D investments 
CEO reporting 
Enhancing image 
Reputation 
enhancement 
participation in climate 
change events 
media releases 
marketing 
voluntary disclosure 
Developing climate change 
policy / strategy  
Conveying attitude to 
climate change Setting emission targets sustainability reporting  
creating awareness 
establishing climate 
change committees 
Structural changes 
Organisational changes 
hiring environmental 
specialists 
business integration 
Operational efficiency 
measures  
Improving processes and 
products 
continuous improvement 
corrective action 
process improvement 
production rationalisation 
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Developing alternate 
sources of energy 
establishing common 
systems 
product stewardship 
leadership role in 
associations Influencing stakeholders 
 
Changing culture 
stakeholder engagement 
Supply chain initiatives 
Educating employees  
Employee commitment employee participation 
employee incentives 
(see Table 73). These third-order constructs are discussed further with sample quotes provided for 
select first-order categories of actions seen in the data. 
Developing climate solutions 
Businesses are seen working cooperatively with other agents to develop solutions to address climate 
change. Government relationships for businesses extend to providing consultation and partnering 
research projects. 
[Name] will include the world’s largest carbon dioxide– (CO2-) injection 
project, which will inject 40 percent of the project’s GHG emissions 
underground…. The Australian government is a partner here, having 
contributed $51 million (AU$59 million) to the injection project as part of 
its Low Emissions Technology Demonstration Fund (O2, Sustainability 
report 2010). 
Sharing costs for R&D of new technology is a key motivator for participating in ventures initiated by 
industry associations on behalf of member companies. The COAL 21 fund to which black coal mining 
companies contribute for the purpose of R&D of low emission technologies is a prime example of one 
such venture. Cooperating with other businesses in the same industry including direct competitors 
through the respective industry associations is also seen to take the form of political action which 
includes attempts to influence impending legislation and other regulatory efforts of the government. 
Not directly.  We contribute to COAL21 and ACARP and they do the, we 
fund the …industry bodies and they sort of look at …. Yep.  And I think 
you’ll find that’s the case (not directly involved but finance it) with all the 
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coal mining companies.  I don’t think anyone … (is doing any research and 
development directly) ….no because it’s just too capital intensive.  So we 
basically fund an industry body that carries out the research (C1, 
Interview). 
Assisting customers to meet their business needs, helping them to develop environmental solutions, 
developing green solutions, and developing relationships are some of the activities businesses engage 
in.  
The rapid run up in electricity prices in the last, you know, four years, has 
meant that businesses like (ours) have to start thinking much more 
closely about how we can help these customers improve their energy 
productivity.  So that when it comes time for that next allocation of 
capital, they’re not all running away, because that’s not in our interest 
(E1, Interview). 
In the investigation of cooperative ventures with research organisations, reference to the 
Commonwealth Scientific and Industrial Research Organisation (CSIRO) which is the Federal 
government agency for scientific research in Australia. CSIRO came up very often. A range of ventures 
with universities were also referred to such as E3’s financial support of the development of the 
emission related SLIVER technology with Australian National University. 
In conjunction with CSIRO, we have undertaken a post-combustion, 
carbon-capture, pilot plant program at [location] Power Station. This 
year, the experimental program produced some significant 
achievements: exceeding its capture rate, carbon dioxide purity and 
sulphur removal targets. The findings from the program will be used to 
select technology for a large-scale, demonstration, carbon capture and 
storage plant. We expect the program at [location] to be completed by 
the end of 2010 (E2, CEO report 2010). 
Working with businesses from other industries provides businesses with opportunities to combine 
skills, knowledge and processes, the key motivation behind inter-industry cooperative ventures as 
seen in O1’s joint venture with Holden on a bio-fuel product for one of their specific customer 
requirements. Cooperation with multi agent groups are found in the private sector an example of 
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which is the Australian Business and Climate change group (ABCG) consisting of nine businesses from 
the resource, energy, infrastructure and finance industries. An example of a public-private partnership 
between government, industry associations, businesses and research organisations is Coal Innovation 
NSW in the pursuit of research in fugitive emissions. 
Sharing risks and resources 
Besides sharing costs of research, collaborative efforts between businesses and other agents assisted 
in the pooling of skills, knowledge and resources in the research ventures. 
This collaboration (referring to Australian Business and Climate Group 
(ABCG) comprising of nine companies from the resource, energy, 
infrastructure and finance industries) provided an excellent opportunity 
for [name] to work with industry leaders to discuss regulatory, technical 
and commercial hurdles for the development and deployment of low 
emission technology and prepare a paper as a catalyst for discussion 
between all stakeholders (O3, Website). 
Enhancing reputation 
In attempts to improve their image in relation to climate change and to let the world know what 
activities they were involved in, all businesses developed communication methods to convey 
information to stakeholders. These ranged from marketing materials, websites, sustainability reports, 
CEO statements and announcements in public forums. Businesses also developed climate policies and 
strategies which were publicised. 
Climate change is a long-term issue, requiring urgent but informed action 
to stabilise atmospheric greenhouse gas concentrations. As a global 
stakeholder in the energy business we recognise that one of our key social 
and environmental responsibilities is to pursue strategies that address 
the issue of climate change. To achieve these commitments, we will…. 
(O3, Website). 
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Organisational changes 
To pursue energy efficiencies, businesses were engaged in improving processes and these were 
conveyed by a variety of terms: operational efficiency, continuous improvement, corrective action, 
process improvement, production rationalisation and product stewardship.  
On a broader front, it is pleasing to report that the company has achieved 
very significant reductions in its carbon emissions over the past decade 
of operations. Despite a significant increase in the volume of product 
produced at [our business]’s global manufacturing facilities, we have 
reduced our CO2 emissions to 40% of the level produced in 2001. Further, 
our water consumption has also dramatically reduced. This has been 
achieved through process and technology improvements and a 
rationalization of production to improve eﬃciencies (CH2, CEO report 
2012). 
Besides changes related to processes, businesses were also implementing structural changes to 
include the management of climate change (specifically or included in environment). Establishing 
climate change committees, sustainability teams was evidenced in most businesses. 
The sustainability team is led by the General Manager Sustainability 
reporting to the COO. The team guides our sustainability strategic 
direction, including climate change strategy. The team is responsible for 
managing State and Federal Government reporting requirements with 
respect to greenhouse and energy reporting, energy efficiency 
programmes, overseeing the Company’s emission abatement, identifying 
sustainability initiatives and projects and continual improvement 
programmes (C1, Sustainability report 2012). 
Cultural changes 
Changing culture was evident both within organisations and in relation to industry wide measures and 
supply chain. Leaders of businesses with positions of power in industry associations had the 
opportunity to influence industry policies. Within the businesses, educating employees, encouraging 
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employee participation in environmental initiatives and providing incentives for environment related 
performance was also evidenced in many of the businesses.  
And then we have ... a part of our remit is to try and drive a bit of a cultural 
change around the importance of trying to reduce our emissions and 
increase our energy efficiency (O2, Interview).   
To ensure the integration of sustainability into our core business 
strategies, our CEO has championed the linkage between pay for 
performance and the achievement of specific sustainability objectives. 
During 2011, 20% of our variable compensation was tied to achieving 
significant aspects of our sustainability targets. Across the entire 
workforce, the targets focused on safety and reductions in carbon dioxide 
emissions due to process improvements and improved energy efficiency 
(M1, Website). 
7.5.4  The Path of Strategic Opportunism 
The path of strategic opportunism as used in this research refers to the strategy selection process 
wherein businesses exploited the opportunities which are perceived in the business environment, to 
establish themselves as industry leaders, to gain market share and competitive advantage, and pursue 
innovation.  This stance is fed by reinforcing forces. The ability to exploit opportunities was strongly 
linked to the ability to perceive opportunity in the first instance. While in general, businesses were 
reluctant to take steps in this direction deterred by uncertainty and the perception of risk, businesses 
which had the necessary dynamic capabilities and access to resources ventured in this direction of 
strategic opportunism. The two key third-order constructs identified in this category are pioneering 
technology and renewables, and long-term visions (see Table 74). Sample quotes are provided for 
select first-order categories of actions seen in the data. 
Pioneering technology and renewables 
Businesses which perceived opportunities in the climate change related business environment and 
which were not risk averse, were seen stepping into new territories in the field of technological 
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innovation and moving into renewables. They were assisted by the flexibility in their business 
operations and structure and their dynamic capabilities. 
[Our business] has continued to strengthen its position as having the 
largest privately-operated portfolio of renewable generation facilities in 
Australia. We had 252 MW of new renewable assets committed for 
construction as at 30 June 2010, and over 2,000 MW of identified projects 
under development. Since the end of the reporting period, we have also 
committed to build the 420 MW [location] Wind Farm, which will be the 
biggest in the southern hemisphere. In 2008/09, we entered into 
contracts to sell more than 1 TWh of new renewable energy annually. 
Through these contracts, we will achieve our target of becoming 
Australia’s largest retailer of renewable energy by volume, as the volumes 
sold under the contracts escalate over the coming 18 months (E1, 
Sustainability report 2010). 
TABLE 74: Self-organisation – Path of Strategic opportunism analysis 
First-order categories Second-order themes Third-order constructs Aggregate dimension 
Developing new 
technology  Developing 
environmental 
solutions 
Pioneering technology 
and renewables 
Path of Strategic 
opportunism 
trialling carbon capture 
and storage 
Adopting new processes 
Generating renewable 
energy for consumption  
Reducing dependency 
on fossil fuels 
investing in renewables 
for commercialisation 
alternative sources of 
energy 
research and development 
in renewable energy 
Identifying opportunities 
Future planning 
Long term vision 
diversification 
future planning 
Adopting new technology 
Becoming market 
leader 
switching to renewable 
energy 
Customer focus 
differentiation 
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Long term vision 
Businesses needed to look ahead and plan for the future. This translated into action for some of them 
who were investing big to prepare for a fossil fuel free world. 
In the future the energy markets will continue to evolve.  So, what we’re 
trying to do is just maintain investments and sell our technologies that we 
think might have value in the future; be it bio-fuels or solar thermal.  So, 
we understand what those technologies cost, how they work.  So, if it 
does look like they become competitive with the commissional sources 
we’re well placed to take advantage of that, yeah (O2, Interview). 
In March 2011, [our business] and [other business] co-announced a $45 
million investment to construct a state-of-the-art cogeneration facility at 
[location]. The cogeneration unit currently under construction will meet 
substantially all of [Our business/location]’s electricity demand and will 
significantly reduce greenhouse gas emissions (CH3, CEO report 2012). 
TABLE 75: Summary of Strategy analysis 
 Strategy selection processes 
 The path of 
Strategic 
resistance  
The path of 
Strategic response 
The path of Strategic 
choice 
The path of 
Strategic 
opportunism 
Third order 
constructs 
Preventing 
change 
Preparation Developing climate 
solutions 
 
Pioneering 
technology and 
renewables 
 Protection Sharing risks and 
resources 
Long term vision 
 
Profit generation Enhancing reputation  
Adaptation Organisational 
changes 
 Cultural changes 
Section 7.5 answered the research question 4 ‘What are the strategies adopted by businesses in 
response to climate change?’. The four identified aggregate dimensions in the analysis of business 
responses, namely, the paths of strategic resistance, strategic response, strategic choice and strategic 
opportunism, were discussed. Evidenced in the research is the simultaneous presence of more than 
one of these identified dimensions as dictated by the context. For example, businesses while mounting 
resistance to carbon legislation are also seen responding to EEO opportunities and developing climate 
policies and systems by choice. In summary, the four paths of strategy selection identified in the 
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analysis of the data, were analysed further to reveal the following third-order constructs (see Table 
75) as discussed in the preceding sections. 
Part 2 of Chapter 7 presented an analysis of the forces of attraction impacting on businesses and the 
strategies used in response to climate change. These findings are analysed further in Chapter 8 by 
linking to the findings in Part 1 related to the internal and external business environments and to the 
basins of attraction discussed in Chapter 5. This analysis is used to develop the IDEAS strategy selection 
process model in Chapter 8. This model is designed to holistically answer research question 5 ‘How do 
businesses select their strategies in response to climate change?’. 
The next section Part 3 analyses the data to identify the similarities and differences in strategies 
between businesses in the same industry and between industries to provide answers for research 
question 6 ‘How and why do businesses and industries differ in their strategies in response to climate 
change?’.   
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PART 3: CONSTRUCTING COMPARISONS 
This part focuses on comparing the business responses in the five industries as related to the findings 
presented in Part1 and Part 2: the initial conditions in the internal environment, the dynamism and 
emergence in the external environment, the forces of attraction emanating from the internal and 
external environments, and the self-organised actions of the businesses. The comparative analysis 
draws on the thematic analysis presented in Parts 1 and 2 which provided evidence in the form of 
quotes for the key themes identified in each category discussed. The themes identified in Parts 1 and 
2 were further analysed using the Matrix coding facility in NVivo to identify similarities and differences 
in the forces of attraction and the strategies of businesses in the same industry (see Appendices 23 
and 24) and between industries (see Appendices 25 to 33) and the findings presented in the following 
sections.  
This Part 3 is structured as follows: 
Section 7.6 presents an interpretative analysis of the similarities and differences in the forces 
impacting and the resulting strategies used by businesses within each of the five industries studied, 
namely, coal, oil and gas, electricity, metals and minerals, and chemicals. 
Section 7.7 identifies prominent themes which generate the similarities and differences between the 
strategies of businesses across the five industries studied, namely, coal, oil and gas, electricity, metals 
and minerals, and chemicals. 
7.6 Comparative Analysis: Within Industries 
This section analyses the similarities and differences between the responses of businesses in the same 
industry. First, the internal and external environments as discussed in Chapter 7, Part 1 were further 
analysed to compare the perceptions of the businesses in the same industry. Next, matrix coding was 
used to identify the key detracting and reinforcing forces from the internal and external environments 
and the actions undertaken by each the businesses based on the findings from the six data sources for 
each business, namely, CEO reports 2010 and 2012, interview, Sustainability reports 2010 and 2012, 
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and website (see Appendices 18 to 22). This was followed by a comparison of the attractors and 
business responses by generating tables of attractors and strategies for all the businesses studied in 
the same industry (see Appendices 23 and 24). The key themes identified for the forces of attraction 
and the business responses for the each of the businesses in an industry were analysed to identify 
similarities and differences within each industry.  
Detracting and reinforcing forces impacting on business responses emanating from the external 
environment in Australia are in general common to the businesses with minor modifications 
depending on the industry and the particular business. These forces emanate from the political, legal, 
social, economic, technological and environment systems under a common umbrella within Australian 
conditions. Forces of attraction emanating from within the organisation are the key factors which 
determine the ways in which businesses respond to similar external forces (see Appendices 25 to 28). 
This premise is explored by examining the nature of the business and the industry. The resulting 
actions of the businesses in each industry were analysed using matrix coding tables (see Appendices 
29 to 33). A summary of the analysis is presented below. 
7.6.1. Coal Businesses 
From the analysis of the forces of attraction and the resulting strategies used by the coal businesses, 
it is seen that their perceptions were very similar considering that the businesses were all subject to 
the similar forces in the external environment and were not distinctly different in the forces emanating 
from the internal environment. The common nature of the industry and the operations bound them 
to similar responses.  
2012 was a particularly challenging year for [our business] and most of 
the Australian coal industry, with revenue significantly impacted by a 
falling US$ coal price combined with a high A$ exchange rate… For [our 
business] (and the coal industry in general), we must operate as 
efficiently as we can as we move into a carbon constrained future… We 
must not only continue to invest in the broader industry response to 
climate change (for example through the Coal 21 Programme), but also 
invest our own resources into technologies to minimise our carbon 
footprint (C1, Sustainability report 2012). 
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The coal businesses were concerned about getting back their investments in the mining / exploring 
operations and can be expected to seek to extract until reserves run out or until legislation bans 
further exploration whichever is earlier or in the unlikely event that demand for their products 
disappears. Their main argument is that Australia in isolation will not bring about change while there 
is a global demand for fossil fuels and there are global players supplying the products.  
Additionally, they argue that pricing carbon in Australia would only make them shift operations to 
other countries where climate regulations are not stringent resulting in carbon leakage and possibly 
increases in emissions. They also claimed that coal mining operations in other countries which were 
not as emission efficient as Australian businesses would increase their GHG output negating the goal 
of reducing emissions worldwide.  
So, you know, we have by far the most stringent, most ambitious, most 
expensive, broadest in scope, most in highest cost, lowest level of support 
for export industries, carbon pricing scheme anywhere in the world.  I 
mean, it is miles more stringent than the European scheme.  It covers 
broader gases, it covers future emissions from coal, which no other 
scheme in the world covers… So, it is a very, very harsh policy, a very 
expensive policy.  And, because we share exactly the same atmosphere 
as the rest of the world and the rest of the world is doing, effectively 
nothing, it’s all of that cost for literally zero gain.  Literally, precisely, zero 
gain.  So, in that respect, it’s politically unsustainable.  It’s very 
unpopular… I think the most efficient policy is pricing of carbon, but you 
need to do it in recognition of what the rest of the world is doing, and 
what the impact on our economy is.  So, the problem with the current 
policy is that it doesn’t acknowledge what the rest of the world is doing, 
which is nothing really, almost nothing.  So, it’s all cost and no – for no 
benefit.  So, you know, it’s a difficult – a very difficult challenge.  I mean, 
the bottom line is, unless China or the United States, or India or Indonesia 
do something, whatever Australia does, achieves nothing.  Literally 
nothing (C2, Interview).   
A key feature identified was the prominent role played by the industry association in the coal industry 
to represent the homogenous nature of the business issues in relation to climate change. Industry 
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associations were used to share costs for research, for lobbying and for mounting extensive marketing 
campaigns to prove to society the crucial role they played in Australian economy. The cooperative 
measures of the coal companies were focused on working through the industry association which 
brought the rival companies together against a common enemy climate change. 
Oh, well we work through the Australian Coal Association.  I mean, if you 
– if you have a look at various government consultation processes, you 
will see there are submissions there from most of the mining companies, 
including ourselves, and submissions also from the Australian Coal 
Association to the Industry Association, and to the Minerals Council of 
Australia as well, and Queensland Resources Council.  So, absolutely, the 
mining industry uses its Industry Associations to put forward its view on 
policy (C2, Interview).  
While engaging in heavy lobbying both directly and through industry associations, the coal businesses 
are leveraging off their position as a major contributor to the Australian economy and as a provider of 
employment as seen in their marketing campaigns. One of the coal businesses emphatically state in 
their sustainability report that their business did not involve themselves in politics leading one to 
speculate if others from their industry did get involved in politics to manipulate decisions in their 
favour.  
With reference to efforts towards R&D, token contributions from each of the business (amounting to 
a few millions!) to the industry association’s COAL 21 fund is the coal industry’s only answer to 
reducing emissions and attempt to engage in cooperative measures in response to climate change. 
Unfortunately, the CCS process which is seen as an answer to the coal industry’s efforts to reduce 
emissions, was not seen as being feasible.  
I think what happened in Australia is CCS became synonymous with coal, 
so it was no longer a technology that could reduce emissions from 
industrial processes, you know, chemical, steel making and fertilizer and 
stuff like that, or gas.  It became primarily the purview of the coal 
industry’s fig leaf, you know, effectively on climate change. So that was a 
– that was a strategic error I think that the industry made that we needed, 
you know, you need these other people in the tent for CCS to have a 
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crack.  I think we underestimated the capital investment that’s required, 
I think we were too focussed on the capture technology…  So that’s what 
we’re doing, so we’ve spent about bloody… the government needs to 
support here in the early stages, but then there’s a cross over point where 
the industry then has to put their money in here.  So it’s that valley of 
debt, that you’ve got to get over and the industry technology, and I think 
what has become increasingly complicated between that partnership, 
between industry and government is government of course are very risk 
adverse (C3, Interview).   
Isolated attempts at generating alternative sources of low emission energy for consumption was 
reported but not sufficient to make a difference to the emissions associated with the process of coal 
mining. When asked about their venturing into renewables, the emphatic response was that it was 
not their core business and that they did not have the skills and knowledge in this sector. 
we’ve looked at diversification.  I think the issue for us will be that well 
anything that we do I guess we have to look at what’s our core skill base, 
our core competencies and if we choose to go into a different area do we 
have the necessary skill base with the competencies.  And I think what 
you’ll find with renewables is that it’s actually very different to things like, 
you know, wind, solar, there’s a technology angle there that we just don’t 
have the necessary sort of skills and knowledge (C1, Interview). 
The coal industry in self-protection mode were marketing themselves as key contributors to the 
Australian economy and employment providers.  
Coal has had a foundation role in society’s progress since the beginning 
of the Industrial Revolution in the late 18th Century. It is the world’s most 
prevalent and widely distributed fossil fuel, representing 64% of all global 
economically recoverable fossil fuel resources compared to oil (19%) and 
natural gas (17%). Much is said about the 2009 Copenhagen Accord with 
respect to carbon and climate change, but few are aware that it identified 
two crucial challenges: The first and most often quoted is – the need for 
the nations of the world to meet the growing challenge of climate change. 
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The second is that Society needs to bear in mind that social and economic 
development and the eradication of poverty are the first and overriding 
priorities of developing countries. This, I believe, underpins the need for 
a sustainable coal mining industry well into the future. We have a role to 
play in the supply of adequate, reliable and economical energy that is 
critical for sustaining and providing social and economic development 
(C1, CEO report 2012). 
The coal industry was predominantly choosing the path of strategic resistance using resistive 
strategies to thwart carbon policies which were not conducive to their operations to enable them to 
continue doing what they have always been doing – mining coal. They were also being forced to move 
into a path of strategic response using reactive strategies responding to the imposed legislation. 
7.6.2 Oil and Gas Businesses 
All the businesses studied in the oil and gas industry operated internationally and exhibited 
homogeneity in their responses to climate change. The businesses studied were transnationals with 
similar operations in terms of vertical integration in the industry and global operations. With 
extraction locations all over the world, the oil and gas businesses had the clout to move to other 
locations if Australia became an unviable location for their operations.  They threatened to pull out of 
Australian shores and invest in other countries where there is no carbon tax.   
…it makes it very difficult to plan for the future.  So we’re spending a lot 
of money investing in Australia.  Our projects we think will contribute to 
a cleaner global energy economy.  These gas projects will hopefully 
replace coal in places like China which has good environmental benefits, 
but they will be large emitters in Australia and those emissions will incur 
a cost either through a carbon price or through other form of command 
of control regulation.  And it's very hard to plan those projects when you 
don't know how those emissions are going to be regulated going forward 
(O2, Interview).   
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The oil and gas businesses though also involved with exploring fossil fuels, differentiated themselves 
from the coal industry claiming the value of natural gas as the readily available solution to replace 
coal. They promoted natural gas as better than coal in terms of emissions and as the best intermittent 
solution to climate change before renewables are ready to take over. Natural gas was touted by these 
businesses as the cleanest burning fossil fuel. The businesses saw exploration of coal seam gas as a 
lucrative venture coupled with benefits in addressing emissions issues but lamented about the severe 
opposition from local communities who were concerned about the contamination of water aquifers. 
This necessitated extensive interaction with the communities. 
During 2012, the business continued its effort on engagement with 
community stakeholders in the regions where the business is operating 
or developing coal seam gas (CSG) and liquefied natural gas (LNG) assets. 
For example, the GLNG Project has a number of forums that facilitate 
stakeholder engagement. These include community information sessions 
and events, targeted briefings, newsletters and factsheets, targeted 
working groups, community consultative committees, dedicated 
advisors, shopfronts and an established grievance mechanism (O3, 
Sustainability report 2012). 
The oil and gas industry which was in direct competition with refineries in the Asian region, feared 
losing out to them because of the impact of the carbon tax coupled with the rising strength of the 
Australian dollar. In emphasising this perspective, the oil businesses strongly voiced their opinion on 
the futility of Australia’s carbon legislation when the rest of the world was not subject to price on 
carbon emissions. 
Caltex supports the introduction of a price on carbon which maintains the 
international competitiveness of Australian industries such as oil 
refining… expects policy decisions by governments to be based on sound 
scientific and economic analyses that recognise the risks, costs and 
benefits to the downstream petroleum industry (including refining and 
marketing sectors) as well as to society (O1, Website). 
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The oil and gas businesses with offshore exploration locations were concerned with the direct impacts 
of climate change such as sea level rise and the impacts on marine ecology which they feared would 
pose hazards to their operations. Warmer water and rising sea levels issues were explained with the 
examples of protecting turtle nesting habitats which they had to protect and encountering new types 
of harmful jellyfish which put their employees at risk. These instances were however viewed as issues 
they needed to handle as they occurred and did not generate a requirement for them to put in place 
long term adaptive strategies. 
In the physical environment we recognise that refineries are at sea level 
so there’s impact there.  Also changes to the operating conditions in 
terms of temperature extremes are also in view in terms of, you know, 
for our operations in less temperate areas (O1, Website). 
we had a diver up at [location] a couple of years ago got stung by Irukandji 
off of [location]  and that's about a thousand kilometres down the coast 
from where these jellyfish normally roam.  And just recently this summer 
we saw Irukandji jellyfish down at the [location].  The Australian 
government made a big song and dance about it because people who 
would normally not worry about these jellyfish they would've been stung 
by them.  That's the potential climate change impact where we’re now 
seeing warmer water on the north-west coast and the range of these 
jellyfish is starting to expand quite significantly which puts, as a health 
and safety risk to anybody who’s operating near the waters.  So that's a 
safety risk that might be ... (O2, Interview). 
The oil and gas businesses similar to the coal industry were deeply entrenched in the path of strategic 
resistance exhibiting resistive strategies. They were also seen moving out of necessity into the path of 
strategic response, responding to external forces such as legislation and the natural environment 
adopting reactive and adaptive strategies as necessary. 
7.6.3 Electricity Businesses 
The electricity industry consisted of firms that provided services along a supply chain – the businesses 
studied included electricity generators, electricity transmitters, and electricity retailers. The 
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generators were coal-based and were subject to all the repercussions that the coal industry faced in 
relation to the emissions produced during their processes, but did not have the financial clout of the 
coal industry to investigate solutions such as carbon capture and storage: 
[Our business] doesn’t have any money to put into these research type 
projects, cause of upcoming carbon taxes, taking all our cash flow away 
from us (E2, Interview). 
They were not as powerful or forceful as lobbyists or in their efforts to thwart policies as the coal 
companies. Although they were aware that a move towards renewable energy would be detrimental 
to them, they largely accepted these consequences: 
If you look at us, well we’ve got existing assets, we can’t invest in new 
assets, there’s not much incentive to invest in new assets, because 
demand’s going down, so we don’t have the same growth projector (E2, 
Interview). 
The main points made by the grid and transmitting businesses included the marginal operational 
adjustments to be made to accommodate renewable energy supply feeding the grid. They were also 
directly impacted by climate change with temperature increases causing the sagging of power lines. 
The nature of their businesses brought them into contact with property owners and the communities 
through which they ran their grids. This spurred community-oriented climate-friendly activities, like 
tree planting: 
The Green Grid partnership has engaged more than 380 landholders and 
several thousand community volunteers who have collectively: Erected 
399 kilometres of fencing; Planted 230,000 tube stock; and Directly 
seeded 1,933 kilometres of tree line (E4, Website). 
Recognising an opportunity, the electricity retailers commercialised renewable energy. This was 
impelled by their proactive leaders and their access to resources. They portrayed a proactive climate 
change identity, actively supporting carbon legislation and influencing policy towards renewables. 
Entire sections of their sustainability reports were dedicated to climate change. Additionally, they had 
the ability to vertically integrate engaging in activities along the supply chain from electricity 
generation to retailing to customers. This facilitated the development of the necessary climate change 
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capabilities required to move into renewables. Given their direct contact with customers, they were 
uniquely positioned to influence customer choices of energy source and energy efficient products, 
with the potential to upsell to solar panels or electric car services: 
we launched two new online services, the [name] Smarter Living Centre 
and [name] Smarter Living Store, to provide advice about efficient energy 
usage to all energy consumers and to promote the energy efficiency 
products and services that [our business] can offer its customers (E1, CEO 
report 2012). 
Renewable energy offered many opportunities to the retailers but also introduced several challenges. 
Uncertain about future legislation and technology, they were concerned about the risks of forging into 
wind, solar, and hydro projects. This was particularly because different solutions to reduce carbon 
emissions might emerge from nuclear or hydrogen sources.  Government policy to support renewable 
energy was deemed to be crucial to manage these risks: 
We want the government to put public policy and parameters in place 
that are sound and stable, then we can go and make our investments and 
have confidence that the public policy will continue to support what we 
are doing (E3, Interview). 
The detracting and reinforcing forces that influenced the four electricity businesses (E1, E2, E3, and 
E4) varied due to their different roles in the supply chain (see Appendices 25 to 28). The electricity 
generators, like the coal industry, chose the paths of strategic resistance and strategic response. The 
electricity transmitters moved towards strategic response using reactive and adaptive strategies 
impacted by legislative changes and the changes in the natural environment. The electricity retailers 
pursued the path of strategic opportunism, using pre-emptive and innovative strategies, and the path 
of strategic choice by taking proactive and cooperative steps to reduce carbon footprint and to assist 
customers in reducing their emissions. (see Appendices 34 and 35). 
7.6.4 Metals and Minerals Businesses 
The metals and minerals businesses focused on steel, aluminium, and mineral exploration, which 
involved energy intensive processes and a heavy dependence on fossil fuels. They required technology 
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breakthroughs for alternative cheap, reliable energy sources and did not envisage that coal would be 
replaced for a long time. They ventured into small scale technological solutions to reduce emissions, 
such as cogeneration plants and carbon sequestration. However, these were used in local sites and 
not mass produced to replace coal: 
Capturing by product gases from steel making and painting processes and 
reusing them for heating and cogeneration (M2, Sustainability report 
2012). 
M1 proactively addressed climate change and conveyed its efforts to stakeholders. Cooperative 
ventures were also evident in its strategies such as joint ventures to capture and store carbon. They 
aimed to be market leaders, moving into the path of strategic opportunism and using pre-emptive and 
innovative strategies: 
In 2012 we recognised our 30 year partnership with Greening Australia… the 
last three decades which saw employees and volunteers transform 
landscapes and restore and replenish the environment in Western Australia, 
Victoria and New South Wales (M1, Sustainability report 2012). 
The plant uses waste CO2 transported by a pipeline from a nearby [other 
business] plant and locks up around 70,000 tonnes of waste CO2 a year – 
equivalent to taking 17,500 cars off the road (M1, Website). 
As the Australian arm of a multinational organisation, M1 benefitted from proactive leadership to 
make choices and seek opportunities: 
We are firmly committed to reducing our carbon footprint now and in the 
future; in the last 20 years we have significantly reduced our direct 
emissions by more than 64 per cent for smelting and 23 per cent for refining 
(M1, CEO report, 2012). 
The other three metals and minerals businesses pursued the path of strategic choice, proactively 
reducing emissions and improving energy efficiency beyond legislative requirements. A common 
terminology which was encountered was business integration, which referred to their attempts to 
embed emission related measures into their processes: 
275 
 
The way we work is equally important to achieving our vision, as we 
integrate sustainable development practices into everything we do, 
wherever we operate… biodiversity and management of land, carbon, 
energy and water. Success in these areas helps strengthen our licence to 
operate (M4, Sustainability report 2012). 
One of the metals and minerals businesses studied (M1) was found to use the path of strategic 
opportunism to select pre-emptive and innovative strategies, driven by internal reinforcing forces 
such as wanting to be seen as a market leader and a leader in their industry in addressing climate 
change issues. The other businesses were limited to the path of strategic choice as their preferred 
strategy selection process choosing proactive measures within their capabilities which included costs, 
availability and feasibility of technology, and minimum disruption to current operations. All the 
businesses also reported reactive measures to environmental impacts such as legislation and 
cooperative efforts with research institutions and other businesses. 
7.6.5 Chemicals Businesses 
The chemicals businesses dealt with fertilisers, crop protection products, polymers, and plastics. The 
seminal forces of attraction included customer-related issues, like a fear of losing them to 
international competitors.  
So if we increase our costs of our products the farmer will pretty much go 
and buy that product from overseas so like China and that, so a lot of the 
costs we’ve had to absorb as a company [referring to carbon tax] (CH2, 
Interview). 
The businesses also feared that customers would be disadvantaged by the (in)direct effects of climate, 
resulting in sales loss. This industry recognised opportunity in the direct effects of climate change, like 
new water storage, piping, and fertiliser products for drought conditions. 
Given their heavy energy consumption, chemicals businesses were affected by the rising cost of 
energy and carbon legislation – as such, they needed cheap and reliable alternatives to coal. Few of 
them considered biomass technology or used the heat generated via production processes. Given few 
alternatives to fossil fuels, and with increasing energy prices, different ways were used to improve 
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processes and reduce energy consumption. Process improvement, operational efficiency, and product 
stewardship featured frequently in the list of actions tabled by these businesses (see Appendix 31). 
Examples of these actions are as follows: 
So running a feed stock, procuring the feed stock that can get the highest 
yield significantly improves both the amount of product you make and 
the ethane feed also produces a lot of hydrogen gas which is then used 
to fuel a process so you'll have a low carbon fuel gas to burn.  So then the 
impact of getting more ethane here at [location] with the current project 
we’re doing, we’re able to increase production from 170,000 tons to 
100,000 tons and it won't have any increase in CO2 emissions (CH3, 
Interview). 
The management of greenhouse gas emissions and energy use remains 
one of the most challenging areas for our business. Improved measuring 
capability such as the introduction of new electricity meters at the [name] 
mine and the further refinement of [name] is assisting our various 
operations to better understand their emission profiles and energy use 
(CH1, Sustainability report 2011). 
Senior managers of the chemicals businesses had contradictory views on carbon pricing. Some 
complained about the $23 per ton levy, which risked losing their customer-base to international 
competitors. Others supported carbon pricing to drive renewable energy and suggested that revenue 
raised should be directed towards alternatives to fossil fuels. Chemical businesses though not directly 
engaging in renewable energy investments on a commercial scale, were in favour of the development 
of the renewables industry to replace fossil fuels and in favour of legislation which could enable this 
move. 
The chemicals businesses mainly pursued the path of strategic response in reactive and adaptive 
strategies as they complied with legislation. These businesses were subjected to the direct impacts of 
climate change but sought opportunities in them to benefit from the changes in climate and were not 
adversely impacted. The path of strategic choice was also traversed by moving into proactive range of 
strategies such as trialling alternative sources of energy. 
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7.7 Comparative Analysis: Across Industries 
As discussed in the above sections, the similarities and differences in the strategies of the businesses 
studied were due to the differing impacts from the detracting and reinforcing forces arising from the 
initial conditions present in the businesses and the dynamism and the emergence in the environment. 
Appendices 34 and 35 present a comprehensive view of the forces of attraction impacting on the 
businesses studied and the corresponding strategies evidenced in the five industries. 
7.7.1 Forces of Attraction 
Appendix 34 presents a comprehensive overview of the detracting and reinforcing forces from the 
internal and external business environments which were identified in the research as impacting on 
business responses to climate change as perceived by the businesses. Further scrutiny of the data 
coded led to the following interpretations regarding the forces of attraction impacting on the 
businesses in the five industries. 
Interpretative analysis of the detracting forces from the internal environment revealed that all the 
businesses in all the industries understandingly exhibited a propensity to protect their existing state 
while ensuring their future plans are not thwarted and the ability to grow the business was not 
jeopardised. Lack of skills and knowledge especially in relation to move into renewables featured 
strongly in the fossil fuels and mining industries. Financial risks and reputational risks were commonly 
identified across the board as reasons for being conservative in their claims to mitigate their 
emissions. Reluctance to change featured strongly in the fossil fuel industries and not in the electricity, 
metals and minerals and chemicals businesses and this was reflected in the forays made by the latter 
sets of businesses into developing alternate sources of energy for local consumption or renewables 
for commercialisation. With reference to the detracting forces from the external environment, 
uncertainties in the climate policy development both at the global and national levels, complexities 
surrounding climate change, losing their competitive positions, non-availability of low-emission 
technology, inadequacy of alternative sources of energy and renewables were identified as common 
factors by most businesses in all the five industries.  
Ample evidence of reinforcing forces from the internal environment was evidenced in the data in all 
the industries in relation to seeking opportunities, climate change responsibility and reputation 
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enhancement. What set apart the electricity retailers was their ability to vertically integrate and move 
into renewables on a commercial scale. The key factor identified in the study as high impact reinforcing 
force from the external environment was the carbon tax which drove businesses to respond to the 
requirements of the legislation and to undertake activities to reduce their emissions. Reference to 
direct impacts from climate change were specific to the businesses and the industries and on the 
whole did not feature as a heavy impact factor. 
The next section analyses the strategy selection processes evident in the five industries. 
7.7.2 Strategy Selection Processes 
Appendix 25 tables the analysis of the data regarding the four strategy selection paths of strategic 
resistance, strategic response, strategic choice and strategic opportunism as evidenced in the 
businesses in the five industries of coal, electricity, oil and gas, metals and minerals and chemicals. 
The codes were categorised according to the themes identified in Chapter 7, part 2. Further scrutiny 
of the specific data coded to the nodes revealed differences in the details of the strategy selection 
processes used by the businesses in the five industries to select their strategies. These findings are 
discussed in the following summary of strategy selection processes used by the businesses in the five 
industries. 
All businesses in all industries were seen to adopt varying levels of resistance to protect their existing 
business processes with some industries showing high levels of resistance while others were drawn 
towards the paths of strategic choice and strategic opportunism as process choices. Coal and oil and 
gas businesses by the very nature of their industries, exploring fossil fuels, which are at the heart of 
the debate, were mainly following the path of strategic resistance as the process to choose their 
actions and foraying into the path of strategic response as required by the forces in the environment. 
The metals and mining businesses with the exception of M1 were identified as mainly using the paths 
of strategic response and strategic choice in selecting their strategies. M1 joined the electricity 
retailers as one of the strategically innovative businesses aspiring to be a market leader. While the 
electricity retailers were moving into the renewables sector, M1 was aiming for transitions within the 
industry. The electricity generators, transmitters and grid operators were mainly adopting the path of 
strategic response as the main process for selecting their strategies. The chemicals businesses had a 
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variable portfolio of strategy selection processes adopting the paths of strategic response, choice and 
infrequent opportunistic stances to select their strategies.  
The fossil fuel explorers are seen to be concerned about getting back their investments in the mining 
/ exploring operations and can be expected to seek to extract until reserves run out or until legislation 
bans further exploration whichever is earlier or in the unlikely event that demand for their products 
disappears. Their main argument is that Australia in isolation will not bring about change while there 
is a global demand for fossil fuels and there are global players supplying the products. Additionally, 
they argue that pricing carbon in Australia would only make them shift operations to other countries 
where climate regulations are not as stringent as in Australia resulting in carbon leakage and possibly 
increases in emissions. Token contributions to the industry association’s COAL 21 fund is the only 
answer of the coal business to reducing emissions. Unfortunately, the CCS process was not seen as 
being feasible. While engaging in heavy lobbying both directly and through industry associations, the 
two industries especially coal are seen to leverage off their position as a major contributor to the 
Australian economy and as an employer as seen in their marketing campaigns. One of the interviewees 
from these industries emphatically remarked that their business did not involve themselves in politics 
this leads one to speculate if others from their industry did get involved in politics. In short, fossil fuel 
explorers: 
- Have made heavy investments in international operations 
- Seek to extract until reserves run out or legislation bans further exploration whichever is 
earlier 
- Coal industry – ventured into carbon capture and storage as an answer to their woes to 
be allowed to continue operations - CCS however not working as expected 
- Coal Industry in self-protection mode marketing themselves as a key contributor to the 
Australian economy and employment provider 
- Oil and gas industry also looking at CCS but do not want to be linked with coal 
- Oil and gas businesses with extraction locations all over the world are in a position to pull 
out of Australian shores and invest in other countries where there is no carbon tax 
- Oil and gas industry seen to promote themselves as better than coal and as the best 
intermittent solution to climate change before renewables are ready to take over 
The Electricity industry consists of players providing services distributed along the supply chain – the 
businesses studied included electricity generators, electricity transmitters and electricity retailers.  
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The generator studied was a coal-based generator and subject to all the repercussions that the coal 
industry faced. The grid and transmitting businesses had marginal operational adjustments to be made 
to accommodate shifting from coal to renewable energy supply feeding the grid. The electricity 
retailers are seen actively moving into commercialisation of renewables.  
The factors which contribute to this move of the retailers include: 
- They see opportunity in renewables and have the resources and dynamic capabilities to 
move into the space. 
- They are seen actively supporting carbon legislation and influencing policy towards 
renewables 
- They are in the unique position to influence and change customer choices of energy 
source and energy efficient products. 
- They can upsell related product to customers – e.g. solar panels, electric car services. 
Businesses heavily dependent on fossil fuels for their operations such as the Metals and minerals 
industries and electricity generators need technology breakthrough for alternate cheap and reliable 
sources of energy and do not see coal being replaced for a long time. They are venturing into small 
scale technological solutions which help to reduce their emissions such as cogeneration plants and 
carbon sequestration but these are used in local sites and are not mass produced to replace coal. 
Heavy energy users such as the chemicals industry are also in the need of a cheap and reliable 
alternative to coal. Few instances of the businesses exploring biomass technology and using the heat 
generated in their processes to partly serve their needs are seen.  
Some of the industries claim to benefit from the physical effects of climate change as in the chemicals 
businesses involved in plastics manufacturing (products such as water tanks and piping), or businesses 
engaged in the manufacture of agricultural products such as fertilisers in developing new products to 
help farmers in times of drought. 
7.7.3 Key themes identified 
In assessing the similarities and differences between the responses of the businesses from the five 
industries, the following sections identify and discuss key themes identified as have a bearing on the 
selection of strategies used by the businesses in response to climate change, namely: a) emission 
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sources, b) impact of business structures, c) impact on customers, d) protection of existing business 
and e) seeking opportunities, taking risks. 
7.7.3.1 Emission Sources 
The sources of emissions in the different industries have a great impact on the issues they face in 
relation to reducing their emissions. The coal industry’s main source of emissions are the fugitive 
emissions of methane and CO2 released during their mining operations which, as the businesses claim, 
constitutes around 70 percent of their emissions and poses challenge in measurement of emissions as 
well as in the unavailability of suitable technology to sequester the emissions. Adding complexity to 
the issue is the factor of ‘blind luck’ which according to them determines whether their mine is ‘gassy’ 
or not (C2, Interview). The geology of the coal namely the depth of the coal, the type of coal and the 
methods used to mine the coal determine the fugitive emissions (IA1, Interview). This explains the 
focus of the coal industry on CCS as a key solution to their emissions. 
Ventilated air methane (VAM) is diluted methane, which is a consequence 
of mining in coal seams where methane is present. It is the largest 
component of our greenhouse footprint and also provides the main 
technological challenge, as to date there is no proven, safe technology to 
efficiently remove VAM (C1 CEO report 2012).  
Besides the fugitive emissions, the coal industry also includes to their emissions inventory diesel 
consumption, the electricity they purchase and most importantly the scope 3 emissions related to the 
burning of coal. This last factor is not controlled by the coal industry and is directly related to the lack 
of alternative equivalent, reliable and cheap sources of clean energy. To target this factor, this 
research includes in its recommendations in Chapter 9 a focus on reducing consumption. This effort 
will prove to be a double-edged sword reducing absolute emissions and reducing demand on the coal 
industry leading to a reduction of their scope 1 fugitive emissions. 
Electricity generators which operated their own coal mines to generate electricity had the same issues 
as the coal businesses and were also involved in attempts to develop CCS technology. What was 
intriguing was that they did not join forces with the coal industry in the coal industry’s Coal 21 
endeavour. One answer to this is perhaps the fact that they were not in a position financially to 
contribute to the scale of the coal businesses. They are however members of government run 
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initiatives such as NSW Clean Coal Council where they share membership with the Coal Association. 
The electricity generators are trialling small scale efforts in alternate clean energy sources such as 
biomass co-firing which in their own words is ‘low hanging fruit’. Elaborating on the process, the 
interviewee spoke about the detracting forces which prevented progress in this direction. 
Co-firing.  So, we’ve got small scale biomass co-firing.  So that’s the low 
hanging fruit.  Where pallet waste and where resource recovery centres 
collect wood waste, we can take that and quite easily process it and co-
fire it in small quantities.  We were looking at large scale biomass, but the 
regulatory uncertainties there, the price of renewable energy certificates 
fluctuate greatly.  The actual cost of producing the fuel, so for example, if 
you compare it to coal, you just dig it up and crush it and burn it; with 
biomass, you’ve got to grow the tree, it’s got 50% moisture when you 
harvest the tree. So, you’ve got to then shred it up to like sawdust, but 
then it’s too light, so you’ve got to compress it to transport it 
economically.  You’ve got to liberate the moisture and then you’ve got to 
put it through a dedicated mill.  And by the time you do all that, you’ve 
probably used more energy than what you could get out of it (E2, 
Interview). 
The Chemical businesses state that energy consumption is the biggest contributor to their emissions. 
The processes they employ are energy intensive and consequently uses high levels of energy. This has 
spurred isolated efforts by the chemical businesses to supplement their energy supply in the face of 
rising energy prices by localised attempts at technological innovations. 
Essentially when you mix ammonia with air you get exothermic reaction 
which creates heat which then heats steam which drives generators so 
[our business] actually produces most of its electricity itself (CH1, 
Interview). 
Oil and gas businesses which are vertically integrated claim that their main source of emissions is the 
combustion of natural gas in engines to produce the energy they need for their operations in addition 
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to flaring40 and venting. O3 Sustainability report (2012) states that it is in their economic interest to 
capture as much gas as possible. This is similar to the sequestration efforts of the coal industry. 
However, the efforts of the Oil and Gas industry to develop CCS is not linked with the efforts of the 
coal industry. As one of the oil business representatives explained, they did not wish to be associated 
with the negative image of coal in the climate change debate. 
The Electricity retailers studied had diverse portfolios which included electricity generation and 
renewable energy projects in addition to their main role in retailing. Their emission sources included 
emissions related to coal mining and use of energy. Questioned about owning coal mines while very 
actively advocating clean energy and the future of renewables, the interviewee countered with an 
economic imperative acknowledging that coal was not going to be replaced any time soon and the 
adoption of a risk management strategy of not putting all eggs in one basket. 
The Metals and Mining businesses attribute the main sources of their emissions to the gases released 
during mining and the consumption of energy. Business M1 is seen to be highly pro-active and in 
certain aspects pre-emptive, leading their industry group by developing new technology.  
[our business]’s global Technology Delivery Group, based at [location], 
has developed ‘Carbon Capture’ technology that uses carbon dioxide 
(CO2) to treat bauxite residue.   The process delivers significant 
greenhouse benefits by locking up CO2 that would otherwise be released 
to the atmosphere, as well as other environmental benefits in the 
management of bauxite residue (M1, Website). 
In relation to the consumption of energy, the use of coal in their production processes, and the 
consumption of electricity are cited by the metals and mining businesses.  
These aspects are analysed further to develop a GHG emissions model (see Figure 10). This research 
contends that the nature of the industries, the characteristics of the operations and the initial 
conditions present in the businesses are key factors impacting on business responses to climate 
                                                          
40 Flaring is the burning of natural gas in an open flame into the air. When crude oil is brought to the surface in the production 
process, gas associated with the oil rises with it. In locations where there is no market for the gas, a common historical 
practice has been to flare the gas so that it does not pose a hazard to workers or residents near the operations. Gas travels 
up tall metal pipes called flare stacks to the nozzle or burner tip located at the top. A pilot light or electronic igniter then 
ignites the gas (O2 CR report 2012) 
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change. The emissions model depicts the basic differences between the industries studied in terms of 
the emission sources and the relevant solutions required.  
Fugitive emissions play a key role in the exploration activities of the fossil fuel industries leading them 
to propose carbon capture and storage as the main solution to enable them to continue operations. 
A more feasible solution but which is contrary to the goals of the fossil fuel industries in growing their 
profits, is the reduction of demand by legislative action combined with changes in consumption 
patterns. Reduction of global demand on fossil fuels in the long run can lead to the demise of these 
industries. 
The next group of industries which directly burn fossil fuels in their operations are the electricity 
generation, mining and the transportation industries. While these industries are currently tied to fossil 
fuels as their main source of energy, they face major upheavals in the future with the gradual 
replacement of fossil fuels by alternate sources of clean energy. Businesses who prepare themselves 
for this change which will require major changes to their current processes, will survive.  
 
FIGURE 10: GHG emissions model 
 
The third group are the energy consumers and include the metals industry and the manufacturing 
industries such as chemicals. Energy efficiency and emission reduction processes currently underway 
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in these industries are as described in literature as efforts to pluck the low hanging fruits. Substantial 
reductions with continued dependency on fossil fuels generated energy will require deep rooted 
solutions resulting in drastic changes to consumption patterns. The businesses studied in this sector 
such as the chemicals businesses show strong support for legislative measures to drive the 
development of the clean energy sector. Businesses whose emissions are largely due to energy 
consumption though not likely to move into the renewable energy sector themselves as it is not their 
core competency, support the development of the clean energy sector. 
Uniquely placed in this whole scenario are the electricity retailers who are largely in the business of 
linking electricity generators to the customers. Positioned to identify the opportunities in the clean 
energy sector and to vertically integrate, this group of businesses are quickly moving into the space. 
It is early stages and as first movers, they have apprehensions about how the future will unfold in 
relation to climate change and in relation to the sources of clean energy. While seen making 
substantial investments in wind, hydro and solar projects, their efforts need substantial support from 
government to make a difference. 
 
7.7.3.2 Impact of Business Structures 
The transnational businesses studied fell into two categories namely Australian businesses with 
international operations and international businesses with operations in Australia, with a marked 
difference between the two. The Australian businesses evinced more concern and integration with 
the developments in the climate change scenario in Australia while the internationals had a more 
‘fight or flight’ attitude emphasising their options to move to other countries if Australia becomes 
uncompetitive.  
I think you need to sort of appreciate the bigger picture.  I think it all goes 
to sovereign risk is the way that we sort of look of it because I guess the 
more … coal mining is a global industry.  So people have choices of where 
they want to invest.  So when we look at investment opportunities we 
look at opportunities in Australia, in Indonesia, Canada, South Africa, 
wherever.  And we basically weigh up the cost competitiveness of 
building a project in that particular country.  And one of the things that 
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we do take into account is obviously tax, the operating environment and 
sovereign risk (C1, Interview). 
International businesses are seen to be more under the control of their parent organisations 
headquartered in other countries. 
The reason my team has been established is to take care of that.  So, try 
to respond to the local Australian political environment ... policy 
environment is really for our team to work out what we’re going to do 
there.  We do have to be conscious that we have to fit in with the broad 
direction established by the corporation in [location]…. being a [location]-
based company, the corporate seat is very much preoccupied by (other 
country) politics and policies.  So sometimes getting their attention can 
be quite difficult.  And getting them to understand the local dynamics can 
be quite difficult as well (O2, Interview). 
Businesses with multiple portfolios voiced their inability to have standard climate related endeavours 
and to benefit from synergies across the organisation due to the differences in their operations and 
due to lack of communication.  
The devolved model for [our business], I guess one of the negative side 
effects, unintended negative side effects, is it creates a bit of a silo effect 
in terms of communications.  Because the business of coal is quite 
different to copper smelting, quite different to zinc and lead smelting, the 
issues aren’t always the same and so there isn’t a natural kind of organic 
communication between the two (C3, Interview). 
Well it (policies) doesn’t come from the top, doesn’t come from (parent 
organisation) down.  Each of our businesses develops and implements 
their own policies within the broad code of conduct and environment 
policies of (parent organisation).  So [our business] has different 
greenhouse policies than (other portfolio) because they do different 
things.  But the fact is that (parent organisation) has an objective of 
reducing its emissions where we can do that sensibly and so that’s what 
we do (CH1, Interview). 
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7.7.3.3 Impact on Customers 
Businesses exist for and because of customers. It is vital for their operations to keep their customers 
happy and to retain them while always trying to increase their customer base. Analysis of the business 
responses to the Australian carbon tax in relation to their customer base provides some revealing 
insights. Transnational businesses investing in resource exploration / manufacturing in Australia with 
international customer base, have the option of moving operations to other countries. Domestic 
businesses with a large percentage of international customers cannot pass on the price to customers 
and must absorb it. Consequently, they risk losing customers to competitors. Businesses trading in 
commodities with prices set internationally also cannot pass on the price and must absorb it. 
Businesses selling to domestic customers can pass on the price but risk losing customers to 
international competitors. The businesses which are passing on the carbon price rest assured that 
customers are supported by the government in absorbing additional costs. Businesses in industries 
where prices are set by government / industry bodies are protected from repercussions to the effect 
of price rise from customers but are however concerned about decreased spend of customers due to 
price rise. Any proposed legislation needs to factor in repercussions on the customer bases of 
businesses and industries, the risk of losing competitiveness especially to overseas competitors and 
potential losses to the economy and to employment if the business stopped operating in Australia.  
The largest sector of society which has a great potential to impact on business responses to climate 
change are customers. But there was no evidence of this happening. As one coal business stated, there 
were no customers knocking on their doors asking for clean coal. All actions of businesses in relation 
to their customer base are driven by the businesses to create needs anticipating changes in the climate 
change regime such as selling green products by the electricity retailers or in response to the impacts 
of changes in the natural environment such as the marketing of fertilisers suitable for drought 
conditions and water storage products. 
7.7.3.4 Protection of Existing Business  
Businesses in all five industries exhibited a propensity to protect their existing operations citing 
reasons such as viability, losing investors, financial and reputational risks. Businesses from the 
electricity industry did not cite an inability to change at the same level as the other industries. Their 
only claims were increase of emissions and select internal challenges and issues. On the contrary, 
businesses from the other four industries had a long list of reasons for their inability to change which 
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included increased costs, growth of the business, emissions increase, lack of communication, lack of 
skills and knowledge, and other internal challenges. A striking finding related to reluctance to change 
was that the electricity businesses did not exhibit these tendencies – they were as an industry geared 
to accept and accommodate change as necessary. The businesses studied in the chemicals industry 
were also pro-change, actively trialling alternate sources of fuels and seeking opportunities from the 
consequences of climate change. 
Apart from the electricity retailers who have positioned themselves to move into the renewables 
sector, all the other businesses are in a self-protection mode. They ‘seek stability’ to be able to 
continue operating as they always have, predominantly as there are no equivalent alternative 
solutions to the fossil fuels they are currently using. As is expected of businesses, many of them are 
recording increased sales and growth in their operations resulting in associated increases in their 
absolute emission levels. This explains the shifting focus of businesses from reducing total emissions 
to reducing ‘emissions intensity’ which they strive to do by improving processes to reduce energy 
usage. Hence ‘energy efficiency’ seems to the most actively pursued solution to the climate change 
imperative. Striving for energy efficiencies by businesses is fuelled by additional incentives such as 
reducing operational costs and reducing their liabilities towards the carbon tax. 
Process improvement, continuous improvement and product stewardship are actions commonly cited 
across the board chiefly aimed at reducing energy consumption and also to reduce emissions where 
possible. Where the differences arose between the industries was in their efforts to research, develop 
and use alternate sources of energy. While this was not seen as an option by the fossil fuel industries, 
the main consumers of energy in the study namely the metals and minerals and the chemicals were 
seen making several forays into this innovative stance.  
Detracting forces emanating from the external environment were quite uniform across the board in 
all five industries. Fear of losing competitiveness was a universal factor deterring businesses from 
progressing towards carbon neutrality. Uncertainties and complexities in the science of climate 
change, global policy and Australian government policy were frequently cited by all businesses as 
deterring factors which prevented them from making large scale investments and changes. Lack of 
alternative sources of energy and renewables to replace coal in terms of affordability, suitability, 
availability and reliability were also cited by most businesses.  
7.7.3.5 Seeking Opportunities; Taking Risks 
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Moving beyond the scepticism of the science of climate change stage, businesses are in a position to 
see potential in pursuing renewables. But the factors which are seen as detracting forces to follow 
possible opportunities in the pursuit of renewables include uncertainties in the government support 
for renewables, the nascent technology and its capacity to produce cheap and reliable electricity, costs 
of venturing into renewables, lack of skills and knowledge, uncertainty whether a more efficient new 
source will be discovered other than the currently popular wind, hydro and solar options, and finally 
as one of the businesses stated, it is not their ‘core competency’.  
In this context, it is interesting to analyse what incentives are in place for the electrical retailers who 
are forging ahead with developing the renewables industry. Interviewee O3 succinctly captured the 
key difference between their own business and the electrical retailers.  
For us we’re an upstream oil and gas company.  So for companies like 
(electrical retailers) they’re a vertically integrated so they produce oil and 
gas at the well head but they also produce coal and they have power 
plants and so they have a portfolio, they’ll have coal, oil and gas, 
renewables whereas [our business] is just an upstream supplier, so we 
don’t produce electrons if you like or electricity.  So, for us we’re focussing 
on doing that as efficiently as we can (O3, Interview). 
Another major difference noted by the same source was: 
For us our major customers, [our business] is an upstream exploration 
and production company which means that we don’t have a retail base 
so we’re not really selling to the mums and dads if you like, we sell to 
large industrial users or large distributors or large generators.  So we sell 
for example to (electricity retailers) and people like that (O3, Interview). 
This is true of all the businesses interviewed which were in the business to business sector. Exceptions 
were the electricity retailers who additionally serviced the ‘mum and dad’ sectors making their 
customer base the largest in terms of numbers, increasing the opportunity potential for embarking 
into customer focused solutions. The key terminology used by the electricity retailers is ‘customer 
hardship’. While it is evident that rising energy prices is driving the retailers to expand into energy 
efficiency products and solar installations, there is limited evidence that these efforts are customer 
driven. They are potential needs of customers identified by the pre-emptive retailers focused on 
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future trends in energy prices. The contradiction of pursuing renewables while simultaneously 
investing in a coal mine by one of the electricity retailers was questioned and was explained by the 
interviewee to be an economic decision backed up by the belief that demand for coal was not going 
to disappear anytime soon, and also to keep their options open if carbon capture and storage became 
an accessible and established practice. The above exchange reaffirms the prevalent beliefs that 
altruistic notions of social and environmental responsibility do not drive businesses towards becoming 
carbon neutral – they need to be backed by strong economic imperatives. 
In summary, all the businesses were engaged in protecting existing operations to varying degrees 
ranging from the fossil fuel industries which exhibited higher levels of resistance to change, to the 
electricity retailers at the other end of the scale who were forging ahead in the pursuit of renewables. 
All businesses were engaged in actions aimed at reducing emissions intensity (though not at the scale 
needed) and achieving energy efficiencies. What set apart the chemicals and metals businesses were 
their efforts (though limited) to research and develop alternate sources of energy ranging from bio-
fuels, co-generation efforts and utilisation of the carbon emissions produced to generate heat. These 
forays were fuelled by increasing energy prices and their carbon tax liabilities.  
Part 3 presented the similarities and differences in the strategies of businesses within the same 
industry and across industries. Complexity concepts facilitated the analysis as organising and analytical 
frameworks to study business responses to climate change at the micro level in the context of the 
macro business environment. Analysis of the detracting and reinforcing forces of attraction emanating 
from the initial conditions within the businesses and from the dynamism and emergence in the 
external environment led to the finding that the commonalities in the external forces for businesses 
in the same industry led to similarities in their strategies, while the differences in the initial conditions 
played a more defining role in generating the differences in the responses of the businesses within an 
industry. Across industries, the differences in internal and external detracting and reinforcing forces 
were identified in the preceding sections which generated the differences in strategies. 
The next section Part 4 analyses the data to explore the adequacy of business efforts to reduce 
emissions on a scale needed to combat climate change to provide answers for research question 7 
‘What is the scope for businesses to significantly reduce their carbon footprint with or without the 
influence of external agencies?’.  
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PART 4: CONSTRUCTING FUTURE PATHWAYS 
This part critically examines the findings from Parts 1, 2 and 3 to answer research question 7. Question 
7 explores the scope for businesses to significantly reduce their carbon footprint with or without the 
influence of external agencies. In this examination, the focus is widened beyond what businesses are 
doing, to include the multiple agents in the business environment also found impacting and being 
impacted by climate change. The findings presented are limited to the perceptions of the businesses 
studied and need further investigation to incorporate the views of the other agents identified.  
This Part 4 is structured as follows: 
Section 7.8 discusses the scope for businesses to significantly reduce their emissions and analyses the 
role of the other agents in the business environment in responding to climate change. 
Section 7.9 summarises chapter 7. 
7.8 Scope for Businesses to Significantly Reduce Their Carbon 
Footprint  
In this section, 7.8.1 revisits the climate change debates discussed in Chapter 2 building in insights 
gained from the study of Australian businesses from the high emission industries. The debates 
discussed are (1) legitimacy of the science of climate change, (2) responsibility for causing climate 
change (3) responsibility for mitigating emissions and (4) efforts required to mitigate emissions. This 
section provides the background for the critical analysis which follows.  
Responding to Banerjee’s (2012) opinion regarding business responses in win-lose situations wherein 
the limits of feasible environmental responses are reached, and businesses do not perceive further 
financial benefits in environmental responses, this research brings in critical perspectives at multi-
levels aided by complexity thinking. The key questions emanating from the critical analysis as stated 
in Chapter 6, are discussed. They include: 
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1. Why are the current business efforts not helping to reduce their carbon footprint? This 
question is answered in 7.8.2 by examining the accusation that businesses are only engaging in 
‘plucking the low hanging fruit’. 
2. What needs to be done to help businesses make more efforts towards a carbon neutral path? 
This question is examined in 7.8.3 by studying the detracting and reinforcing forces of attraction 
impacting on business responses to climate change. 
3. What needs to be done by other sectors to help address climate change? This question is 
answered in 7.8.4 by examining the implications for the other agents in the business environment. 
7.8.1 Climate Change Debates Revisited 
Chapter 2 presented and discussed four key climate change debates as (1) legitimacy of the science of 
climate change, (2) responsibility for causing climate change (3) responsibility for mitigating emissions 
and (4) efforts required to mitigate emissions. In this section, insights from this research are used to 
discuss the four topics further. The interviewees were asked open ended questions for their views on 
these topics. 
7.8.1.1 Legitimacy of the Science of Climate Change  
The consensus of opinions expressed by the personnel interviewed and the voice of the businesses 
and the leaders as seen in the published documents can be seen to have moved beyond the stage of 
scepticism into the precautionary principle stage. Most opinions added as a corollary the fact that they 
were not scientists themselves so there was no way that they could be 100% sure. But all agreed that 
emissions needed to be reduced and towards this end, energy efficiency was seen as the most 
lucrative answer providing them with financial incentives. In the context of the research for which 
data was collected around the introduction of the carbon tax, there was no room for scepticism and 
inaction. The focus had shifted to the onus of complying with the requirements of the legislation. The 
attitudes found in the businesses reverberate what Hoffman (2011b) had described as a social 
consensus which did not base decisions on scientific fact but used inherent beliefs to arrive at denial 
or belief. Nevertheless, developments in the global and national political levels did not allow 
businesses the luxury of scepticism and denial.  
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7.8.1.2 Responsibility for Emissions and for Mitigating Emissions 
There was no dissension to the claim that businesses were the highest emitters of GHG and 
consequently the largest contributors to the effects of climate change; but when it came to the efforts 
required for mitigating emissions there were direct refutations as well as implied ones to the effect 
that they would continue to do what they have been doing as long as (1) there was demand for their 
products and (2) there was no cost efficient and reliable alternative source of energy to replace fossil 
fuels, thus shifting the onus to patterns of consumption and the state of technology.  
Businesses are not contesting the fact that they have a very important role in reducing emissions; 
except they were not aware of how this can be done while there is still demand for their products and 
when there are no alternative technological solutions for their energy needs. They are forced to 
operate in a state of combined stability and instability which is bringing out a large variety of responses 
from them simultaneously as they respond to the changes in the environment shaped by their internal 
conditions. Unfortunately, these responses are not translating into substantial reductions of 
emissions. 
The role of consumption reared its head significantly in the findings as all businesses except one 
recorded growth resulting in increased emissions. Researchers using sociological perspectives (Urry 
2010, 2011; Webb 2012) emphasise the importance of changing lifestyles to address climate change 
and this premise is validated in this research. 
7.8.1.3 Efforts Required to Mitigate Emissions 
The issues of climate change and global warming are complex, and the proposed solutions targeted at 
businesses’ reduction of their emissions is very simplistic and does not take into account all the agents 
in the business environment with competing interests and demands. Businesses are seen to engage 
in a variety of actions with the intention of reducing emissions but only carry them out to the limits of 
their capacities and capabilities without major disruptions to their existing operations. Energy 
efficiency leading to reduction of energy consumption and reducing emissions intensity are the key 
efforts made by businesses in response to climate change. A clear win-win solution, both processes 
benefit the businesses to reduce energy costs especially in the cost of increasing energy prices. But 
businesses claim to have reached a plateau – they have done all they can and are faced with the 
dilemma of how to move further. Solutions need to factor in holistic efforts fuelled by a universal 
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acknowledgement of an urgent need to reduce emissions. Self-organisation of the businesses as 
examined in this research within the context of the macro environment, is hugely dependent on the 
self-organisation of the macro environment itself as all the agents in all the systems evolve in the 
context of climate change.  
7.8.2 Plucking the Low Hanging Fruit 
Businesses not going beyond ‘plucking the low hanging fruit’ is an oft repeated phrase in literature on 
business responses to environment and climate change (Banerjee 2012b; Hoffman & Georg 2012). 
This research comes to a similar conclusion that the Australian businesses studied, were engaged in a 
flurry of actions related to climate change which were, however, not leading to substantial reductions 
in emissions. Energy efficiency and reduction of emissions intensity were the buzz words in the 
business vocabulary in relation to climate change. These constitute the ‘low hanging fruit’ which lend 
themselves to win-win outcomes providing financial gains in conjunction with environmental gains. 
Businesses in common reported total increase in emissions reflecting the successful growth of the 
business leading to increased production and consequently increased emissions. What this research 
does is to probe further to unravel the reasons why businesses are not moving beyond plucking the 
low hanging fruit to reduce their emissions substantially. Are businesses refusing to go further because 
the limits of financial benefits have been reached? Or are they not in a position to because they do 
not have feasible environmental solutions? The win-lose rhetoric examined in this research comes to 
the conclusion that businesses navigating through a sea of forces of attraction, face more 
impediments from the detracting forces than the incentives provided by the reinforcing forces. This 
premises is explored in the next section. 
7.8.3 Detracting and Reinforcing Forces of Attraction  
A range of forces emanating from the internal and external business environments which serve to 
detract or reinforce business responses to climate change were identified in this qualitative research 
undertaken between 2012 and 2013 prior to and after the carbon tax came into force.  
This research identifies the forces which are detracting the businesses from moving beyond the low 
hanging fruit and achieving substantial reductions of emissions to include factors such as (1) the 
growth of the company (2) the absence of equivalent alternatives in terms of reliability and 
295 
 
affordability to fossil fuels, (3) the non- availability or the high costs of the non-feasibility of 
technological solutions to reduce emissions from their existing processes, (4) lack of relevant skills and 
knowledge amongst employees and (5) adequacy, suitability and availability of renewable energy 
solutions. Reducing detracting forces have more potential to facilitate desired results than increasing 
the intensity of reinforcing forces. These factors are discussed below. 
Common factors cited by most businesses for their inability to reduce total emissions despite their 
efforts in reducing emissions intensity, was the growth of the business either as a response to 
increased demand or as a strategic move (as in the acquisition of additional assets) to grow the 
business in the future. The success of a business is negatively correlated to reduction in emissions and 
it is no surprise that businesses focus on growing their business in response to customer demands, to 
increase their profits and shareholder returns. This factor necessitates the search for solutions beyond 
the businesses – how can the demand be curtailed or reduced? The solution is seemingly simple but 
very difficult to achieve. Consumption patterns need to change. 
Renewable energy production is currently the domain of a few pre-emptive / innovative businesses 
as seen in the sample studied. While a few businesses engaged in small scale production of alternative 
fuels such as bio-fuels for local consumption, only two of the electricity businesses have invested 
extensively in renewable energy projects on a commercial scale. Several businesses were in favour of 
renewable energy targets and government subsidies for renewable energy projects. The businesses 
were quite vocal in their demand for the revenue raised from the carbon tax to be routed towards 
renewable energy research and production and not to be used as general revenue for the government 
coffers.  
Technological factors cited as detracting forces to business responses to climate change, vary from 
technology common to the industry to business specific cases. Industry based efforts for the 
development of new technology such as in the VAM RAM based research and the COAL 21 fund for 
development of CCS technology have been identified in the research. Businesses also mention 
isolated, localised efforts to improve processes and modify technology to reduce emissions and 
increase energy efficiency. Efforts in this direction are reinforced by factors such as EEO legislation, 
reducing operational costs due to increase of energy prices, and reducing the impact of the carbon tax 
levies. The detracting forces in this context are however the non-availability, non-feasibility and the 
high costs associated with alternative technology coupled with a reluctance to change from familiar 
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processes. These factors are analysed further in the dynamic capabilities model presented in Section 
8.2.2.1.3 (see Figure 12).  
The above discussion brings into focus the position of the businesses in relation to reducing total 
emissions, highlighting the factors which are beyond their control and which are also the main 
detracting forces. Waiting for market-based mechanisms to miraculously reduce global emissions 
must be relegated to the realms of fiction. Several researchers have advocated a shift from market-
based approaches to incorporating social, economic and political perspectives (Wright et al. 2013).  
Businesses are in the business of making profits for their shareholders. It is a given that no business 
will jeopardise their competitivity and therefore sacrifice their profitability by venturing into voluntary 
responses to climate change. This posture makes their claims to address emissions at best plucking 
‘low-hanging fruits’ of energy efficiency and improving emissions intensity.  
Top down carbon legislative directives such as the carbon tax which levelled the playing field in the 
industry are seen by the businesses as effective instruments to drive change and innovation in 
response to climate change (Delmas & Toffel 2004). Notwithstanding the issues in the details of the 
legislation and the absence of equivalent legislation in the rest of the world, the need for legislation 
to make businesses take efforts towards emission reduction and energy efficiency cannot be disputed. 
This aspect is explored further in section 7.8.4.6 which discusses the implications for future carbon 
legislation. 
7.8.4 Implications for Other Agents in the Business Environment 
Having examined in detail business responses to climate change, this section extends the analyses 
beyond the scope of businesses to identify the key agents whose concurrent actions are necessary to 
effectively address climate change. The key agents identified in this context are consumers, society, 
government, technology providers and educational institutions as detailed in the following sections. 
7.8.4.1 Reducing Consumption  
Expecting businesses to reduce emissions as required to meet national targets while the demand on 
their products is increasing simultaneously is akin to wanting to ‘have the cake and eat it too’. 
Wittneben et al. (2012) in their list of strategies that will not work include ‘changing individual 
consumerist lifestyles, for example, because current participation in ‘green’ lifestyles is so minimal 
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that it has a negligible impact’. But the need to make it work is paramount to combat global warming. 
Increasing prices, offering alternatives, rewarding the efforts and punishing the offenders will be key 
to bringing in change to current lifestyles. Urry (2008, 2010, 2011) utilised a sociological perspective 
to propose a digital panopticon as a solution for grassroot changes in lifestyles in response to climate 
change. This solution will not remain a figment of science fiction for long. Human rights and right to 
privacy issues which may surface will fade into the background with increased threats from global 
warming. Every individual needs to be aware of his/her own carbon footprint, be rewarded for staying 
within permissible limits or punished (fined / taxed) for exceeding allowances. This measure has to be 
supported by extensive overhaul of the public transportation systems to reduce demands on the oil 
and gas industry by the private transport sector. Technology development as seen in the electricity 
retailers’ efforts to introduce ‘green’ products which are energy efficient / use solar power needs to 
be scaled up and the solutions offered to customers at affordable prices. Consumption patterns need 
to change phenomenally to reduce demands on businesses. 
7.8.4.2 Technological Advances 
The world is not yet ready for the next industrial revolution. In the fourth industrial revolution which 
occurred in the 18th and 19th centuries, advances in technology spear-headed the change to 
mechanisation and the replacement of old methods of manufacture and transport. Coal was at the 
heart of this change making Britain with its coal reserves the pioneer in the industrial revolution. The 
motivation was purely improvement of processes and increase in productivity. In the current climate 
change scenario, the world is being forced into the next industrial revolution though totally 
unprepared for the change. The motivation has not emerged in response to a need but has been thrust 
upon the world in the form of a threat – reduce emissions or succumb to the after effects of global 
warming! The threat is imminent, but unfortunately the technology is not in a state to replace old 
methods. Holzman’s (2009) analogy of waging a war against climate change with pitchforks and 
baseball bats has perhaps advanced in the last decade to include more sophisticated weaponry like a 
revolver in the last decade while the enemy Megatron41 in the guise of climate change is advancing 
steadily and ominously! Technological efforts in the realms of renewable energy and alternate sources 
                                                          
41 Megatron is a character from the Transformers franchise created by American toy company Hasbro in 1984, based on a 
design by Japanese toy company Takara. He serves as nemesis of the Autobot leader Optimus Prime who is defined by his 
strong moral character and is almost always portrayed as the primary hero of the story, opposing the evil Decepticon leader 
Megatron. 
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of fuels is a key factor in reducing dependence on fossil fuels and in reducing emissions. Ironically, the 
same coal is at the heart of the current revolution but unfortunately for the wrong reasons – the 
resource which has served mankind for two full centuries is now at the heart of the global warming 
controversy and is under pressure to be phased out though no equivalent successor has been found 
to replace fossil fuels in its entirety.   Efforts in this regard are currently not a coordinated effort. Few 
innovative first movers are battling to iron out the hurdles in the renewable energy sector, but this 
effort is totally insufficient if the coal industry is to be phased out by renewables. To move towards 
100% dependency on renewables as an energy source, Australian government needs to step in to 
advance state operated renewable energy efforts.  
7.8.4.3  Skills and Knowledge 
Businesses are in a self-imposed path of acquiring the skills and expertise needed to accommodate 
climate change imperatives into the businesses’ activities on an ad hoc basis. This is evidenced by the 
fact that the majority of the persons interviewed who were handling the climate change portfolio in 
the business were not in the post because of their specialist skills or knowledge in the field. The 
education industry needs to urgently step in to fill this gap to prepare future employees with the 
knowledge and expertise needed in relation to climate change. This will have dual effects on the 
businesses – to lessen the burden of coping with climate change related practices and to infiltrate the 
business with employees who possess knowledge of climate change which would assist in changing 
existing mental models (Senge 2006) in the business and help in ‘unfreezing’ business attitudes to 
climate change. Climate change related skills and knowledge are needed in future employees.     
7.8.4.4 Contribution from Society 
While the importance of the political and legal sectors is apparent, what is being underplayed in 
Australia is the voice of society. The businesses did not show much concern about agents such as 
NGOs, media, communities and society in the context of climate change nor was there any indication 
of any pressures upon them emanating from these agents. Contrarily, all businesses recorded 
interferences from these agents regarding other issues such as land / water / air – issues which are 
more tangible and easier to comprehend unlike the issue of greenhouse gas emissions. This contrasts 
with what is reported in USA as seen in the Exxon Mobil and Green peace exchanges (Saeverud & 
Skjaerseth 2007). This leads one to speculate if there is a negative correlation between the impact 
from governments and the impact from NGOs who take on a more adversarial role when the 
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regulatory regime is weak.  For society to wake up to the travails of climate change they need to be 
educated regarding the science, they need to believe in the science, they need to be directly affected 
by climate change and finally they need to be prepared to make changes to their consumption 
patterns which feeds business operations. This can be made possible only with dedicated efforts to 
spread the message and enlighten every one of the travails of unchecked climate change. Efforts 
matching the steps taken to warn smokers of the ill effects of smoking (Hoffman 2010) with gruelling 
images on the cigarette boxes is needed to appraise people of the harm to the planet from global 
warming. This should be supported with educational and informational material distributed through 
all forms of media. To awaken the voice of society in response to climate change, increased awareness, 
knowledge, and commitment is required of all individuals. 
7.8.4.5 Government Actions 
The impact of the climate change debate in making and breaking governments in the past two decades 
in Australia reaffirms the necessity for long term governance of climate change issues to be free from 
the politics of the country. The climate change phenomenon is new and elected government officials 
are not necessarily experienced in dealing with climate change. Elected representatives are torn 
between the need to ensure the economic growth of the country and consequently promote 
consumerism on the one hand, while attempting to address climate change on the other (Webb 2012). 
An independent body with climate change related decision-making powers and with continuous 
tenure is required to deal with climate change. Populated with experts from various fields such as 
economics, law, sociology, environment, technology, management, strategy and representatives from 
various sectors from society including businesses (service and manufacturing), NGOs, government 
officials, media, community representatives and academics is needed to deal with climate change 
issues in the long term. Climate change decision making needs to be delinked from politics in Australia.  
7.8.4.6 Future Carbon Legislation 
That there is a need for some type of a national legislation to drive emission reductions if Australia is 
to meet its 2020 target was evident in the findings as perceived by businesses. As one of the 
interviewees mentioned, without a law, expecting the businesses to self-regulate was just not going 
to happen. Echoing the words of Teece, Peteraf & Leih (2016), the invisible hand of the market is not 
sufficient to deal with the uncertainties inherent in climate change. Despite intense lobbying and 
attempts to influence policy in the lead up to the carbon tax, this research revealed that once the law 
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was passed, all the businesses were seen to be making a range of efforts to comply in terms of getting 
their finances organised to pay the $23 per tonne of emissions, getting their carbon accounting and 
reporting systems in order and making additional efforts to reduce emissions and reduce energy 
consumption. The period for the data collection did not allow continued assessment of the 
implications of legislation and in any case, the carbon tax was repealed in 2014.  
Major criticisms about the government policy by many of the businesses were (1) the Australian 
carbon tax was not in line with international developments (2) the businesses were better prepared 
for the tax but the government did not seem to have the administration system for the tax fully sorted 
out and that they were improvising on the go (3) there were multiple regulations and policies which 
was a big burden on their administration systems resulting in a need for a consolidated national policy  
(4) the carbon tax was only a revenue generating instrument for the government and not really meant 
for driving reduction in emissions and (5) the costs of auditing and the expertise of the auditors as 
required by the government. This brings to the fore Levy’s (2000) remark that ill framed and formed 
regulations can set back the efforts of businesses to mitigate emissions. Longitudinal study to assess 
business response to climate change after the repeal of the carbon tax can help assess if this premise 
is true and if businesses have reverted back to old ways. 
The design of the carbon tax to transition from a fixed price after three years to emission trading was 
welcomed by some who said that it gave them time to get prepared for trading. Opinions that emission 
trading was a better option than a fixed price was seen to come mostly from transnational 
organisations with exposure to international practices while domestic operators did not believe in the 
efficacy of emission trading nor were they interested in developing new skills to participate in trading.  
The key factors which provided dissonance in the efforts of businesses in implementing the tax 
included the uncertainty of the future of the tax, the high price set ($23 per tonne of emissions) in 
comparison to the rest of the world, the complexities and lack of standardised procedures for carbon 
accounting, the repercussions on passing on the cost of the tax to customers. Political uncertainty 
fuelled by the dissonance between the political parties seemed the biggest concern for the businesses 
who were putting in considerable efforts to develop systems and processes to report emissions.  
The risk to businesses pulling out of Australia and the risk to Australian economy and to jobs though 
mentioned by most of the businesses, needs to be evaluated to estimate the actual repercussions on 
a case by case basis. The negative outcomes quoted by the businesses such as increased costs due 
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increased energy prices and risks from international competitors are counterbalanced by the 
acceptance that the carbon tax was a good incentive for investments in clean energy projects and in 
renewables and to reduce emissions.  
- In summary, new carbon legislation is needed to incentivise businesses to move towards 
carbon neutrality. The conditions that need to be taken care of in designing a carbon price 
include the following: 
- The pricing needs to be in line with international developments. Australia should drive 
international efforts to bring in a carbon price. 
- Australian economy should not be put at risk; industries which are at risk of losing 
competitiveness to international competitors need to be supported. 
- All details of the policy and administration of the policy need to be fully developed and then 
rolled out. 
- All varied carbon regulations at national and state levels should be brought under one carbon 
policy. 
- The life of the policy should be longer that the term of the government and should be delinked 
from changes in the government. 
- The revenue generated from the carbon tax to be invested in renewables and other projects 
aimed at reducing dependence on fossil fuels. 
- Auditing emission reports needs to be a government function with costs built into the carbon 
price and the onus of enhancing the skills of the auditors whether in-house or outsourced 
would be with the government. 
- Merging the Clean energy regulator which administered the carbon tax as an arm of the 
Australian taxation office would be an option. This could be actioned with a view to extending 
the tax to all individual carbon footprints exceeding permissible allowances, once a carbon 
digital panopticon for individuals becomes a reality. 
- Transparency in the use of the revenue generated by the carbon pricing is needed. Businesses 
which paid the carbon tax expressed the need for the government to invest the funds raised 
in advancing technology for the reduction of emissions and in renewable energy projects. 
Businesses which pay the tax should be shareholders in the renewable ventures giving them 
a vested interest in the development of clean energy. 
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- The sooner the policy is implemented the better, before businesses and the government 
abandoned all their earlier efforts to develop systems and processes to implement the carbon 
tax which was administered until 2014. 
It is evident that some kind of carbon pricing is needed to drive business efforts towards reducing 
emissions. Care should be taken however to align the policy with other countries’ practices and not 
risk Australian economy or the competitiveness of the businesses. At the time of writing this 
dissertation, the 2012 carbon tax which was repealed in 2014 has not been replaced by any new 
carbon pricing creating more uncertainties in the business environment in regard to climate change. 
While the global endeavours have progressed with the Paris agreement in 2014 and the corresponding 
undertaking of Australia endeavours to reduce emissions by 2030, it is envisaged that some form of 
new carbon legislation will emerge in the political / legal system in Australia in the future and it is 
believed that the findings of this thesis with regard to the views of businesses on the carbon tax will 
assist regulatory authorities in the formulation and implementation of new legislation. Future carbon 
legislation should not jeopardise the competitivity of Australian businesses, all regulations should be 
consolidated and simplified and the revenues from carbon pricing should be utilised to drive 
technology advances for a carbon neutral future. The above insights assist in the delineation of 
recommendations for practice in Chapter 9.  
Part 4 presented the findings of the critical analysis which expanded the focus of the analysis beyond 
businesses to include other agents in the business environment. Complexity theory concepts 
facilitated this process by providing frameworks for the analysis of the business responses to climate 
change in the context of the dynamism and the emergence in the macro-environment. Big picture 
thinking is key to critical analysis, shifting a narrow focus on what businesses are doing to understand 
1. why they are doing what they are doing and 2. why they are not doing more to address climate 
change. Key agents identified in the external environment whose input is crucial for businesses to 
enhance their responses to climate change included the government and legislation, technology 
providers, consumers, education providers and society. 
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7.9 Summary  
Chapter 7 presented the findings of the research in four parts. Part 1 investigated the business 
environment to identify the initial conditions, dynamism and emergence present in the business 
environment. The key agents in the perception of the business were identified as the government, 
industry association and customers. Carbon pricing, accounting, emission reductions and energy 
efficiency, and renewables were identified as the emerging policy, practice, process and product with 
which the businesses were engaged most.  Part 2 investigated the detracting and reinforcing forces 
emanating from the internal and external business environments leading to the four processes of 
strategy selection used by the businesses. Part 3 investigated the similarities and differences between 
the strategies of businesses and industries in response to climate change. Key themes such as emission 
sources, forces of attraction, protecting existing operations, seeking opportunities and taking risks, 
impacts on customers and the impact of business structures on business responses were identified as 
having a bearing on the similarities and differences identified. Part 4 examined the scope for 
businesses to substantially reduce emissions and to come to the conclusion that holistic efforts from 
all sectors of society are required to address climate change issues and save the world for future 
generations. The next chapter 8 utilises the findings from Parts 1 and 2 to develop the IDEAS strategy 
selection process model.  
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CHAPTER 8  THE IDEAS STRATEGY SELECTION 
PROCESS MODEL 
Chapter 7 presented a thematic analysis of the internal and external business environments, the 
attractors and the self-organisation evident in this research. The findings of the thematic analysis were 
used in the comparative analysis of business strategies and in a critical analysis which shifted focus to 
the bigger picture. In this chapter, the insights gained in Chapter 7 are used to develop the IDEAS 
strategy selection process model in response to research question 5 for investigating how businesses 
selected their strategies in response to climate change. 
The chapter is presented as follows: 
Section 8.1 discusses the topic of strategy selection in the context of climate change. 
Section 8.2 presents the development of the IDEAS strategy selection process model. The model is 
explicated by (1) linking the forces of attraction to the theoretical frames of initial conditions, 
dynamism and emergence in the business environment, (2) linking the four identified paths of strategy 
selection to the typology of strategies and (3) linking forces and responses to the basins of attraction, 
namely, seeking stability, seeking high bounded instability, seeking low bounded instability, and 
seeking instability.  
Section 8.3 presents the IDEAS strategy selection process model. 
Section 8.4 explicates the IDEAS strategy selection process model using evidence from the data. 
Section 8.5 summarises the chapter. 
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8.1 Strategy Selection 
Research question 5 ‘how do businesses select their strategies in response to climate change?’ is 
answered in this section by first analysing the findings related to the attractor forces and strategies 
used by the businesses as identified and analysed in Chapter 7 with reference to the components of 
the IDEAS theoretical frame, to develop a model for strategy selection process. The relationships 
between the findings and the components of the theoretical frame are discussed as follows: (1) the 
forces of attraction identified in Chapter 7 Part 2 and the sub-frames of the initial conditions, the 
dynamism and the emergence in the business environment (2) the four strategy selection paths 
identified in Chapter 7 part 2 and the typology of strategies identified in Chapter 5 and (3) the 
identified forces of attraction and the strategies, and the basins of attraction namely seeking stability, 
seeking high bounded instability, seeking low-bounded instability and seeking instability. The IDEAS 
strategy selection process model developed depicts the relationship between the detracting and 
reinforcing forces emanating from the initial conditions, the dynamism and the emergence in the 
business environment, the basins of attraction the forces feed into, the four paths of strategy selection 
and the resulting types of strategies as evidenced in the study (see Figure 21). 
This discussion brings in perspectives from literature to explain the relationships in the model and to 
highlight the similarities and differences of the findings in this research which was discussed in detail 
with evidence in Chapter 7, to what is reported in literature. As is common to any process model, 
there is an inherent representation of cause and effect in the relationships (Whetten 1989) depicted 
in the IDEAS strategy selection process model. Evidence from the findings as perceived by the 
businesses assist in delineating the relationships depicted in the model. However, within the scope of 
this research, the relationships are only presented as they emerged from the data. The findings are 
based on the perceptions of the businesses studied regarding the impacts of climate change and their 
corresponding responses. The implied relationships in the model need further testing and is identified 
as a course for future research in this field.   
8.2 Developing the IDEAS Strategy Selection Process Model 
All the businesses engaged in various activities in response to climate change. These actions were 
identified in Chapter 7, Part 2, as belonging to four major paths of strategy selection used by 
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businesses, namely the paths of strategic resistance, strategic response, strategic choice and strategic 
opportunism.  These four strategy selection paths are seen to result from a combination of detracting 
forces and reinforcing forces with businesses navigating through the complexities as they see fit. In 
the pursuit of understanding how businesses choose their strategies, the following sections explore 
the relationships between the identified forces of attraction and the theoretical frames of initial 
conditions, dynamism and emergence; between identified forces and responses and the basins of 
attraction; between the identified paths of strategy selection and the typology of strategies developed 
in Chapter 5. These relationships are used in the development of the IDEAS Strategy Selection Process 
model (see Figure 21).  
8.2.1  Linking Forces of Attraction to the Business Environment 
This section is structured to link identified detracting and reinforcing forces to the theoretical frames 
of initial conditions, dynamism and emergence evidenced in the business environments, to 
understand their impacts on business responses to climate change. Based on the findings presented 
in chapter 7, Parts 1 and 2 which has been discussed with relevant illustrations from the data, models 
depicting the factors present in the initial conditions, dynamism and emergence in the business 
environment and linking them to the identified detracting and reinforcing forces are developed and 
presented in this section. The models represent the general findings in the context of the Australian 
business environment at the time of study and do not specify linear cause – effect relationships. The 
models are adaptable to incorporate findings related to other studies in other contexts regarding 
climate change (see Figures 11, 13 and 15). 
8.2.1.1 Forces of Attraction Linked to Initial Conditions  
The model developed (see Figure 11) is built around the four sub-frames of initial conditions, namely 
climate change identity (Hoffman 2007), attitudes and beliefs (Wright, Nyberg & Grant, 2012), 
leadership (Rueda-Manzanares, Aragon-Correa & Sharma 2008) and climate change capabilities 
(Brouhle & Harrington, 2009). The key factors identified as first order codes in each of these sub-
frames were linked to the relevant detracting and reinforcing forces identified as emanating from the 
internal business environment. For example, key factors in climate change capabilities were identified 
as skills and knowledge, technology and low emission energy sources. The detracting forces 
preventing businesses from acquiring these capabilities were the non-availability of these three 
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resources. The reinforcing forces which could incentivise businesses to acquire these capabilities were 
a desire to dominate the market, an inclination to seek opportunities and take risks, and to provide 
solutions for customers. As depicted in the model, each of the sub-frames in the initial conditions 
frame had a bearing on business responses to climate change. Each sub-frame which was analysed in 
detail with data evidence provided in the form of quotes in Chapter 7, part 1, is discussed in the 
following sections with relevance to the detracting and reinforcing forces which impact on the 
businesses (see Figure 11). 
8.2.1.1.1 The Role of Climate Change Identity 
Businesses publicised their actions and positions in relation to environment / climate change to 
establish their views and policies to their stakeholders. Businesses assumed various stances with 
reference to the climate change identity they projected to the stakeholders. The first category 
specifically addressed climate change as an issue and hence were actively /proactively engaging in 
efforts to address climate change with evidence of actions to match. The second category treated 
climate change as part of environmental / sustainability issues conveying in most cases that issues 
such as safety, land, air and water pollution were more important to the organisation than climate 
change. This was the predominant reality present in the operations of the businesses examined.  
The third category of businesses which were not many in number refrained from mentioning climate 
change in their sustainability reports. This could lead to an assumption that these businesses did not 
attach importance to climate change. Absence of climate change or relegating it to the background 
could be assumed to indicate rejection or underplaying the importance of climate change as an issue 
to the business. Conversely, in some cases, the same businesses were seen to be engaging in climate 
change related activities such as emission reductions and trialling alternate fuel sources. This would 
indicate that these businesses did not see it as a necessity to publicise their climate change related 
actions and policies to external stakeholders.  
Primarily due to the external environment, the businesses engaged in various responses to climate 
change. Contrary to the ‘greenwashing’ claims made in relation to the environmental activities of 
businesses, it is evident in the analysis of the data that the Australian businesses were matching action 
to claims in the context of climate change though the question of whether they were doing enough to 
reduce emissions arose as revealed by their emission figures. Where discrepancies were apparent 
between what the businesses claimed in the website / documents and the interview responses (which  
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FIGURE 11: Model of initial conditions and corresponding forces of attraction 
 
were clarified at the interviews on several occasions), the tendency to jump to the conclusion of 
‘climate washing’ was tempered with the revelation that it could be attributed to genuine lack of 
coordination the departments of the large organisations and not a deliberate attempt to mislead. 
Businesses between are under great scrutiny in the current times and ‘climate washing’ was not seen 
as being either necessary or a strategic move. The disparity if any between what businesses claimed 
and what they were actually seen doing, as in the setting of emission reduction targets and failing to 
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reach them, appeared more to stem from what the businesses aspired to do versus what they could 
actually do on the ground. 
8.2.1.1.2 The Role of Attitudes and Beliefs 
The attitudes and beliefs regarding climate change were not necessarily uniform across the board. The 
personnel interviewed, the leadership of the organisation (the CEO and the board members), the 
employees and the stance taken by the whole business had a collective impact on how businesses 
responded to climate change. In the multinational businesses the significance of the attitudes and 
beliefs of the key personnel interviewed diminished in its strength to drive change in the organisation 
as they were directed by policies from the parent organisation.  
As seen in many of the interview discussions the collective views of the leadership of the organisation 
combined with the restrictions and complexities linked to the nature and scale of the businesses and 
issues with the workforce in implementing change, all worked together to temper the views of the 
personnel in their drive to make changes in response to climate change. Having the approval of 
leadership and having visions in line with the overall business vision was a key factor by the 
interviewees in their role to shape policy decisions. The personnel from businesses engaged in 
proactive responses to climate change, conveyed visionary and long-term thinking but this was 
reinforced by similar views of the leadership of the firms as seen in the CEO statements. There is a 
need however, to consider the views of individuals in the businesses within the context of the bigger 
picture. 
8.2.1.1.3 The Role of Leadership 
Leadership views on the science of climate change influenced business responses to climate change. 
Leadership in businesses with reference to climate change ranged from denial to cautious and 
proactive styles. As discussed in chapter 5, the first challenge for leaders was how they perceived the 
complexity in the environment (Rueda-Manzanares, Aragon-Correa & Sharma 2008) followed by how 
they interpreted the relationship of the perceived environmental complexity to their organisation 
(Banerjee 2001a). Proactive leaders were fuelled by strong belief in the need for reducing emissions 
and reducing dependency on fossil fuels in response to climate change. The use of power in the 
industry was utilised to the advantage of their business in shaping policy to be conducive to their 
business and industry as a whole.  
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8.2.1.1.4 The Role of Climate Change Capabilities 
Three types of capabilities were considered organisationally helpful for all firms in responding to 
climate change – namely, the skills and knowledge to cope with emission-related practices such as 
tracking, reporting and auditing; the technological requirements for climate change endeavours; and 
low-emission energy sources. Dynamic capabilities have been identified as key requirements when 
operating in unstable conditions (Teece, Pisano & Shuen 1997). In the case of technology related to 
climate change, however, as perceived by the businesses, the issue was not the ability or the intent of 
businesses to acquire these capabilities but more so the availability of suitable solutions for adoption 
by the businesses. The limited availability of these capabilities encouraged businesses to operate 
without changing their current operations.       
FIGURE 12: Dynamic capabilities model 
 
Businesses needed to align the required resources and the dynamic capabilities to take positive action 
towards addressing climate change. Dynamic capabilities included organisations’ capacities to keep 
pace with changing environments and the flexible use of existing and new skills, resources and 
competencies (Teece, Pisano & Shuen 1997). This research presented a comprehensive picture of the 
emerging changes in the environment in the context of climate change and the need for businesses 
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to keep pace with the changes and to enhance performance beyond the mandatory requirements. For 
this purpose, it was crucial for businesses to align the required dynamic capabilities and resources 
needed to facilitate change. The process of acquiring dynamic capabilities for businesses in the context 
of climate change was dependent on the availability of the required resource and if not available, the 
potential to acquire it (see Figure 12). 
The major hurdle for businesses in the context of climate change was the non-availability of the 
required technology to reduce emissions or switch to alternate sources of fuels. If available, 
prohibitive costs, risks and uncertainties deterred investments to acquire them. Developing dynamic 
capabilities in the context of climate change took on a different dimension in comparison to other 
management initiatives. Alternatives were still in the R&D stage and businesses were dependent on 
breakthroughs made by other agencies, commercialisation of the innovations and finally affordability 
and dependability for them to replace existing products and processes. This brought into focus the 
need for global advances in technology for the replacement of fossil fuels to enable businesses down 
the carbon neutral path.  These findings are represented in the dynamic capabilities model diagram 
(see Figure 12).  
8.2.1.2 Forces of Attraction Linked to Dynamism  
The major forces emanating from dynamism in the external business environment classified by the 
identified theoretical sub-frames of political and legal, social, economic, technological, environmental 
and business systems are depicted in a model (see Figure 13). The key factors identified in each of 
these sub-frames are linked to the relevant detracting and reinforcing forces identified as emanating 
from the external business environment. An illustrative example is the case of carbon legislation, 
which, while shrouded in detracting forces such as uncertainty, loss of international competitiveness 
and lack of a clear price signal for the future, gave rise to reinforcing forces such as financial 
implications which incentivised emission reductions and energy efficiencies. As explained in Chapter 
7, the forces from the social system in Australia were not strong enough to generate positive 
responses from businesses and hence the lack of pressure from the media, NGOs and the community 
has been classified as detracting forces facilitating business as usual (see Figure 13). Stakeholder 
theory informed the analysis of the agents in the various systems in the business environment, 
identified by the businesses as relevant to their operations. The Haigh and Griffiths (2009) stakeholder 
identification framework as discussed in Chapter 5 builds on the model developed by Mitchell, Agle  
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FIGURE 13: Model of dynamism and corresponding forces of attraction 
 
and Wood (1997) and uses the characteristics of power, urgency, proximity and legitimacy to 
differentiate between primary, definitive, expectant, latent and non-stakeholders. 
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Applying the framework to the findings related to the dynamism in the external environment in this 
research in the context of climate change and as applicable to the Australian high emission businesses 
studied, the following conclusions were arrived at (see Figure 14): 
Government was a primary agent, demonstrating all four characteristics of power, legitimacy, 
proximity and urgency and fit neatly into the classification of primary agent. Industry associations, 
while possessing the legitimacy, urgency and the proximity traits, demonstrated reduced power to  
enforce changes, classifying it a definitive agent. Customers as depicted by the businesses interviewed, 
while having the potential to drive change, were not seen by businesses as a powerful agent enforcing 
changes. They however exhibited urgency based on their own impacts from legislation, possessed 
proximity and legitimacy characteristics. Hence customers were also classified as a definitive agent in 
this research. 
Haigh and Griffiths (2009) categorised the natural environment as a primary stakeholder exhibiting all 
four characteristics of power, urgency, proximity and legitimacy in their study. This research contests 
this premise by arguing that in the context of the Australian businesses studied, the natural 
environment was not seen as a primary stakeholder. Although it is not disputed that the natural 
environment has potential power and urgency, it was not apparent in the views of the businesses 
studied. That the natural environment had legitimacy and proximity cannot be disputed relegating it 
to the position of an expectant agent. 
Also classified as expectant agents were research organisations, investors, supply chain, competitors, 
and employees. These agents, while not seen to drive change, were also impacted by climate change, 
were in proximity, and the potential for interaction, cooperation as well as adverse impacts was 
present. In a study of the Australian wine industry, Galbreath, Charles and Klass (2014) established the 
role of external agents such as universities, suppliers, consultants, and business associations as 
sources of knowledge. In this research, it was evident that the businesses from the high-emission 
industries primarily depended on their industry associations for both political and technological 
information.  Universities and research institutions were partners to develop specific technology. 
Regarding consultants, a few business representatives spoke about hiring consultants but qualified 
this statement by saying ‘they do not know much about the complexities of our industry!’. Mention 
of employees was mostly related to the efforts of businesses to involve employees.  
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The last set of agents classified as latent as perceived by the businesses include NGOs, community, 
society and the media as the businesses studied did not present any specific evidence of major action 
or interaction emanating from these sources in the context of climate change in Australia which 
impacted on business responses. NGOs and communities were mentioned mostly in relation to 
general sustainability issues focusing on land, pollution and water related issues and not specifically 
in relation to climate change. This contrasts with the level of action from NGOs evidenced in the USA 
as seen in the Exxon Mobil and Greenpeace exchanges.  
8.2.1.2.1 The Role of the Primary Agent: Government 
While businesses were forced to comply with current regulations, they were critical about the 
complexity in the multiple regulations at state and federal levels. They also required government to 
consider the interests of industries and work with them to formulate policies, taking their perspective 
into account. Australia’s participation in the international arena to reduce emissions substantially was 
not debated but the decision to introduce carbon pricing ahead of other countries had brought out a 
barrage of negative opinions. Businesses required equitable support. There were no concerns 
however about limited access to government officials to discuss and negotiate policy. 
Top-down directives from the government were deemed necessary to incentivise businesses to 
actively move towards carbon neutrality. The voice of Australian businesses echoes the views of 
researchers who stated that strong policy and regulatory incentives are required to advance in 
emission reductions by businesses (Jones & Levy 2007; Okereke 2007; Pinkse & Kolk 2010b; Sangle 
2011). The views of the businesses in this regard challenged the school of thought which promotes 
market-based solutions to address climate change. 
8.2.1.2.2 The Role of the Definitive Agent: Industry Associations 
While the industry associations in the homogenous coal, oil and gas and metals and mining industries 
had greater influence as perceived by the businesses, their role in the diverse chemicals industry did 
not suggest a strong influence resulting in individual businesses taking unique initiatives to address 
climate change. This resonated with Etzion (2007)’s observations regarding coordinated and 
conformist responses from industries with high cohesion and businesses seeking to differentiate 
themselves in industries with less cohesion.  
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The electricity industry had several industry associations representing the different sectors of the 
supply chain. In general, the role of industry associations as a conduit between policy and business 
sectors in the climate change scenario was seen to be growing in importance. This feature can be 
exploited fully to their advantage by both sectors – the government to impose legislation and 
businesses to avoid them. 
FIGURE 14: Agents model 
 
8.2.1.2.3 The Role of the Definitive Agent: Customers 
The electricity retail industry and the chemicals industry were seen to be responding to customer 
needs in the context of climate change. But the picture generated in the interviews showed that these 
businesses were proactively assessing what the needs of customers would be in relation to climate 
change rather than pressure emanating from the customers. The second context in which customers 
were discussed was in the financial implications of the carbon tax and the risk of losing customers to 
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international competitors who were not burdened by a carbon tax. This view of the businesses 
emphasised the importance of monetary considerations for all customers. 
Customers can be a driving force behind business initiatives towards a low carbon regime (Delmas & 
Toffel, 2004). But whether they are or not depends on their own motivations – are they impacted by 
the price on carbon and by rising costs? Do they believe in climate change? Are they receiving subsidies 
to invest in new energy efficient equipment? The scope of this thesis limits the enquiry in this field to 
speculation and further studies are required to understand customer attitudes and motivations to 
driving positive change in businesses in the context of climate change. Literature emphasises the 
importance of customer pressure in driving changes in business responses to climate change (Delmas 
& Toffel 2004). In the Australian context however, amongst the high emission businesses studied, 
there was minimal evidence of customers being a driving force. The power vested in customers to 
drive change was not being used to its full potential.  
8.2.1.2.4 The Role of Expectant Agents 
By virtue of proximity and legitimacy, the natural environment, investors, supply chain, competitors, 
employees and research organisations were categorised as expectant agents as perceived by the 
businesses relevant to the research context. The agents identified as expectant agents above exhibited 
definite proximity and legitimacy characteristics in relation to climate change. The power and urgency 
factors however, at the time of the study were not apparent leading them to be relegated to the role 
of expectant agents. Changes in the environments which escalate their power and/or urgency factors 
can move them into definitive or primary status. 
8.2.1.2.5 The Role of Latent Agents 
The identified latent agents NGOs, society, community and media, belong to social systems, with the 
potential to emerge as powerful forces in response to changes in the external environment. In this 
study, involvement of these social agents was limited to land, air and water pollution issues.  
In summary, in this research, government was a primary agent possessing all the four characteristics 
namely power, urgency, legitimacy and proximity imposing maximum impact on businesses in the 
context of climate change. Industry associations were definite agents only lacking in power while 
exhibiting all the other characteristics of urgency, legitimacy and proximity, assumed roles of 
importance as the collective voice of the industry and for the pooling of resources and knowledge for 
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its members. Similarly, customers by the nature of their position of importance to the very existence 
of businesses were also identified as definitive agents in a key position to influence business responses 
to climate change. The natural environment, investors, supply chain, competitors and research 
organisations were identified as expectant agents because they exhibited the proximity and legitimacy 
characteristics but lacking in the power and urgency factors at the time of study. Significant in the 
findings was the non-existent voice of society in Australia as perceived by the businesses. They were 
classified as latent agents which had the potential to exert pressure on businesses but was not 
apparent at the time of the study. 
8.2.1.3 Forces of Attraction Linked to Emergence  
The model of emergence (see Figure 15) depicts the factors from the emergence in the business 
environment classified into the identified theoretical sub-frames of policies, practices, processes and 
products. The key factors identified in each of these sub-frames are linked to the relevant detracting 
and reinforcing forces identified as emanating from the external business environment. An illustrative 
example is the case of emission reductions which while being impacted on by detracting forces such 
as growth of business, costs of technology and process limitations, were also impacted by reinforcing 
forces such as an ability to enhance business performance and demonstrate emission reductions as a 
responsibility to the world. 
8.2.1.3.1 The Role of Emerging Policies 
The first observation related to policies was the existence of so many of them simultaneously, and 
with variations between federal, state, and local council levels adding to administrative issues for the 
businesses. 
Carbon tax and the associated NGER reporting and EEO endeavours formed a comprehensive portfolio 
of policies driving businesses towards efforts related to emission and energy consumption reductions. 
The financial costs of paying the tax of $23 for every tonne of emission was definitely a key incentive 
for businesses to reduce their emissions provided it did not make them vulnerable in the face of 
international competition or it did not make them withdraw investments in Australia and move to 
other countries. Assurance that the policy was there for the long haul was necessary for the businesses 
to make long term commitments.  
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FIGURE 15: Model of emergence and corresponding forces of attraction 
 
In relation to the carbon pricing, the study revealed three different stances to the legislation. The 
businesses in the fossil fuel industries saw it is as totally detrimental to their operations and making 
their businesses unable to compete with their international competitors. The only options available 
to them were either a planned exit with the running out of the life of the current operations or a 
deliberate exit to other locations which did not have carbon legislation. They claimed that the revenue 
from the legislation was only to increase government reserves and not intended to invest in climate 
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change solutions such as carbon capture and storage. In contrast industries such as the chemical 
industry whose main sources of emissions were from energy consumption acknowledged the ability 
of the legislation to drive innovation and a shift to reducing dependency on fossil fuels and move to 
renewables. The main concern however was that other countries were not moving in the same 
direction which made them less competitive and risked losing customers. The third category consisted 
of the businesses from the electricity industry who were moving into the renewable energy sector. 
They welcomed the legislation and there was evidence that they were party to the shaping of 
government policy to introduce legislation driving efforts towards renewable solutions.  
8.2.1.3.2 The Role of Emerging Practices 
NGER reporting introduced in 2007 set the businesses’ foray into carbon accounting, reporting and 
auditing. But even five years later, businesses were still seen floundering in the practice as there were 
no standard procedures. Carbon accounting was unique to every business based on their operations 
and leads to ‘creative carbon accounting’ as evidenced in the disparity of emission reporting in 
different sources of information. Some businesses were seen rescinding the figures published in 
earlier sustainability reports claiming modifications in accounting systems. There was a need for 
simplification and standardisation of carbon measurement, accounting and reporting procedures. The 
practice was intrinsically linked to their operations requiring the practice to be performed by 
operational staff which was seen as additional demands on cost and time to the businesses. The issues 
businesses had with carbon accounting and reporting included the lack of standardisation (which 
some industries were working on at the level of the industry association), the time and cost involved 
(including the costs of external auditors) though it was mandatory under the new policies. External 
auditing of carbon accounting was also an emerging practice in response to legislative requirements 
and was at a stage where new skills were being acquired by existing financial accounting firms. The 
lack of knowledge of the auditors of the complexities of the business operations, resulted in 
businesses losing confidence in the capabilities of the external auditors.   
In chapter 2, tracing the development of climate change as an issue for management, the literature 
review highlighted environmental management and sustainability reporting as precursors to climate 
change being given individual focus by businesses. But engaging in producing sustainability reports 
and publishing details of their emissions were pursued by the businesses to portray to their existing 
and potential investors and to the world at large that their business was also an environmentally 
conscious firm. This study reveals that with the exception of one business which has a separate section 
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for climate change in their sustainability reports, the remaining businesses included climate change / 
energy efficiency / greenhouse emissions as one of the issues discussed under their sustainability 
section the others generally being safety of employees, land usage, water security and air pollution 
(see Appendix 11). The one business that treated climate change in a separate section is also seen as 
a pre-emptive and innovative player seeking opportunities in the climate change context to enhance 
their business value. Sustainable development and environmental management systems which were 
already in place in relation to air, water and land pollution issues were seen to include climate change 
as another issue as evidenced in their sustainability reports. In general climate change was treated as 
two distinct issues – emissions reduction and energy efficiency. 
Voluntary disclosure, participation in the Carbon Disclosure project (CDP) and the Global reporting 
initiative (GRI) were limited to the transnational businesses studied. There was limited evidence of the 
use of market-based mechanisms such as emission trading, carbon offsetting, JI and CDM projects by 
the Australian businesses studied. One of the interviewees mentioned the risks in CDM projects which 
did not make the related investment, in terms of costs, time and administrative efforts, worthwhile. 
8.2.1.3.3 The Role of Emerging Processes 
Emission reduction and energy efficiency processes being adopted by businesses, while motivated by 
compliance to policies and the associated financial implications, were also being recognised as 
bringing in performance efficiencies and with it associated financial benefits. It also portrayed the 
business as being environmentally conscientious in their efforts to reduce emissions. Emission 
reduction efforts were at cross roads with increased growth of the business resulting in actual increase 
in emissions as an absolute figure bringing with it a new method of reporting by businesses using 
figures for emissions intensity reductions (emissions estimated per unit of their production). 
Efforts of businesses to reduce emissions and improve energy efficiency was seen to be inextricably 
linked to their dependence on the current fossil fuel generated energy sources and existing technology 
and operational processes which had no ready and equivalent alternatives. Efforts in these two areas 
were genuine and this could be related to the direct link to reducing costs for the organisation, due to 
increasing energy prices, and the impact of carbon pricing. But what was abundantly clear was the 
limitations to these two efforts by the businesses, unless there were major breakthroughs in the 
renewable energy and technology development sectors. The Australian businesses studied were seen 
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to be still plucking the ‘low hanging fruit’ which was insufficient for the country to reach required 
emission reduction targets.  
8.2.1.3.4 The Role of Emerging Products 
Major efforts were seen in the establishment of wind energy farms with the electrical retailers being 
the main players in this field. Though renewable energy was not yet in a position to replace coal fired 
energy, the industry was in the process of ironing out the issues identified in literature such as 
intermittency, storage issues and issues of connecting to the grid. Lack of government support could 
be a detracting force in further development of the household solar panel market. Besides the large-
scale ventures in renewable energy for commercial purposes, all other evidence of development of 
new products related to small scale ventures for in-house consumption.  
Innovative businesses were seen to be fuelled by their belief in a future where fossil fuels are replaced 
by renewables and seek to move into the space early as market leaders. Like all first movers, they had 
the onus of driving change in customer consumption patterns and preferences, of influencing policy 
makers for incentives to renewables generation and use. Seeing opportunities alone was not enough 
incentive to make businesses move in this direction. Other businesses which were also aware of the 
potential in the new industry were hampered by the lack of skills and capabilities, lack of technology 
knowhow and a reluctance to invest, factors identified as dynamic capabilities by Teece, Peteraf and 
Leih (2016).        
The newly emerging policies, practices, processes and products in the context of climate change are 
all geared towards driving emission and energy consumption reductions. A range of factors were seen 
as detracting business efforts in this direction while there were also factors which serve to reinforce 
their efforts. Understanding these factors and being able to tweak the reinforcing forces and reduce 
the detracting forces needs to be the focus of regulatory authorities and the businesses themselves.  
8.2.2  Linking Paths of Strategy Selection to Typology of Strategies 
In this section the four strategy selection paths identified and discussed in Chapter 7, Part 2 with 
supporting evidence from the data in the form of quotes, are further analysed with reference to the 
typology of strategies discussed in Chapter 5. The path of strategic resistance in selecting how to 
respond to climate change results in actions such as ‘wait and watch’, ‘business as usual’, and rejection  
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FIGURE 16: Model of business responses and corresponding typology of strategies 
 
of changes leading to an inactive strategy or in defensive measures such as lobbying and associated 
political strategies to influence and to resist leading to resistive strategies. The path of strategic 
response in selecting their strategies, leads to businesses using reactive strategies such as compliance, 
emissions reduction and greenwashing or to adaptive strategies when impacted by forces from the 
external environment such as climate proofing and water security. The path of strategic choice depicts 
businesses choosing voluntarily to do more than what is required of them. The actions evidenced were 
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product and process improvements, environmental initiatives and market responses leading to 
proactive strategies or working collaboratively with other agents in the business environment which 
leading to cooperative strategies. Lastly, the path of strategic opportunism is chosen by businesses 
which are moving towards major modifications in processes, products or product/market 
combinations using innovative strategies or search for ways to be response leaders using innovative 
strategies. The four identified types of strategy selection pathways are discussed in the following 
sections with reference to the findings in this research. The model of business responses linked to the 
corresponding strategy selection processes (see Figure 16) links the findings of Chapter 7, part 2 to 
the descriptions of the strategy types. 
8.2.2.1 The Path of Strategic Resistance 
The path of strategic resistance as identified from the data in Chapter 7 Part 2 focuses on preventing 
change by thwarting policy and influencing public opinion. The actions undertaken by businesses when 
they follow the path of strategic resistance include lobbying, influencing and advocating, financing 
opposition, taking a public position, designing marketing communications and sharing information 
designed to influence customers and potential customers to sympathise with their cause (see Table 
71). Relating these findings to the typology of strategies identified in Chapter 5 based on a review of 
literature (see Table 18), they correspond to the stance of seeking stability wherein businesses used 
inactive and resistive strategies in response to climate change. The findings related to the strategy 
selection path of strategic resistance are discussed below in relation to inactive and resistive 
strategies.  
8.2.2.1.1 Inactive Strategy 
Inactive strategy refers to business responses which seek to protect existing operations and ignore 
external impacts by going into a ‘wait and watch’ mode. In this research, it was found that all the 
businesses studied were engaged in several types of responses to climate change. This eliminated 
inaction as a strategy for the group of Australian businesses studied from the high emission sectors.  
8.2.2.1.2 Resistive Strategy 
Resistive strategy refers to business responses resisting change. There is evidence of businesses having 
engaged in resistive strategies predominantly against political action and impending legislation. 
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Resistance is seen to be activated through either of two mechanisms – directly by the organisation or 
through the industry association, utilising the strength in the unity of the association members. 
Situations necessitating direct engagement with government officials is linked to the need to protect 
sensitive information about their businesses. The key themes related to the resistive strategy are 
lobbying, influencing and advocating and taking a public position aimed at thwarting unconducive 
carbon policies. 
The key types of actions identified within this resistive strategy include influencing and advocating, 
lobbying and taking a public position. While influencing and advocating and lobbying activities were 
directed at the government representatives, the acts of taking a public position though aimed at 
government and climate change regulations, focused on influencing other stakeholders such as other 
businesses, customers, employees, media and society in general.  
Businesses expressed the need to share specialised information and details about their businesses and 
industries with government officials who may not be aware of the same and who need to know and 
understand the circumstance unique to their situation before formulating regulations. Businesses 
refer to this process as ‘educating government officials’. The term ‘lobbying’ is used by businesses in 
reference to their attempts to stop, thwart, shape or modify policies to make them more conducive 
to their businesses or the industry collectively. 
8.2.2.2 The Path of Strategic Response 
The path of strategic response as identified in Chapter 7 part 2, was used by businesses as they 
responded to a combination of detracting forces and attracting by undertaking minimum actions 
required by changes in the environment. These included the categories of preparation, protection, 
profit generation and adaptation corresponding to a range of identified actions (see Table 72). The 
actions identified correlate with the actions identified as reactive and adaptive strategies in Chapter 
5 (see Table 18). The reactive and adaptive strategies are discussed below. 
8.2.2.2.1 Reactive Strategy 
Reactive strategy refers to business responses to the actions of external agents such as regulatory 
bodies and the emerging environmental legislation. In general, in reactively responding to the 
dynamism in the political and legal environment, businesses are seen to prepare for introduction of 
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environmental legislation, implement the legislation requirements and engage in actions which result 
due to the impact of the legislation. The themes identified related to reactive strategy are assessment 
of environment, operational preparation, negative outcomes and emission related initiatives (see 
Figure 16). 
Assessing impact and financial modelling are key types of actions cited by businesses in preparation 
for carbon legislation. While the monetary impact was taken care of by financial modelling, impacts 
on production and on demand for their products were cited as being more complicated to model. 
Carbon accounting and reporting as required by legislation has necessitated the businesses to develop 
systems in response to the requirements of the regulation. Compliance is the frequently used term in 
relation to abiding by the requirements of legislation. Once the legislation came into force, all 
businesses are seen to take measures to follow the requirements of the law. 
Effects of the legislation on business operations and future plans have resulted in businesses 
contemplating further drastic steps such as price increases to customers, reduction in research efforts, 
withholding investment in new projects, diverting investment to other countries and as an ultimate 
step even threaten to close operations. 
Responses of businesses to specific legislations such as carbon tax, NGERs and EEO include emissions 
and energy related activities such as emissions tracking, emissions auditing, emissions reporting, 
reduction of energy consumption and energy efficiency processes. Depending on the industry, various 
levels of complexities in collecting emissions data for reporting have been reported. 
8.2.2.2.2 Adaptive Strategy 
Adaptive strategy here refers to business efforts to accommodate changes, accept and anticipate 
future impacts in the natural environment. Analysis of the data revealed that businesses were involved 
in protecting their operations from direct physical impacts and effects on water supply. Managing risk 
was commonly discussed. What surprisingly emerged was business views on opportunities arising out 
of the changes experienced in the natural environment. 
About general weather-related impacts, the concerns discussed included the effect on customers, 
effect on operations, health and safety issues and issues related to flora and fauna. Talking about the 
impact on operations, interviewee E2 cited the effect of heat on electrical transmission lines. Cyclone 
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and storm related impacts were also identified. One of the interviewees had an interesting tale about 
jellyfish habitat changing due to warmer waters and causing risks to their employees. Another 
interviewee spoke about the effect of climate change on turtle nesting beaches and the costs of the 
turtle management programs to their operations. Health issues were also cited with potential risk of 
malaria in tropical and sub-tropical Australia where they operated. 
A common response from all the businesses studied related to ‘water supply security’. Decreased 
rainfall and prolonged dry season were cited as reasons for decreased surface run-off and 
consequently impacting on their water sources. Water scarcity has led to a spate of adaptive measures 
which include recycling water, use of desalination plants and also modifying processes and using 
alternate technology. Interviewee (M1) spoke about the use of alternate sources of water such as 
secondary effluents, treated sewage water from government plants and using alternate technology 
which required less water.  
The range of risk management strategies to deal with the direct impacts of climate change as 
mentioned by the businesses include monitoring, adapting and taking insurance. Certain industries 
see opportunities in climate change. The electrical retailers interviewed acknowledged that changes 
in weather patterns is something they actually look forward to. Very cold and very hot days result in 
peak demand and full utilisation of the capacity of their plants. Suppliers to the agricultural industry 
such as CH2 are concerned about the effect of changes in climate on their customers and consequently 
on their own sales. This has spurred the development of new products suited for drought conditions 
and related in particular to products such as water tanks and irrigation infrastructure for the 
conservation of water. 
8.2.2.3 The Path of Strategic Choice 
When businesses voluntarily undertook actions in response to climate change over and above what 
was required of them due to external forces, businesses were seen to follow the path of strategic 
choice in their selection of strategies. As identified in Chapter 7 Part 2, they were seen developing 
solutions, sharing risks and resources, enhancing reputation, making organisational changes and 
changing culture (see Table 73). The actions identified when businesses used this stance, correlate 
with the cooperative and proactive types of strategies identified in Chapter 5 (see Table 18). These 
strategies are discussed below. 
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8.2.2.3.1 Proactive Strategy 
Proactive strategy here refers to business voluntary responses beyond what is necessitated by 
external forces such as legislation and the changes in the natural environment. All actions of 
businesses addressing carbon emission and energy efficiencies over and above that necessitated by 
legislation and regulations have been grouped as proactive endeavours of the businesses. Proactive 
strategies are seen to be business responses to internal needs and these are grouped under reputation 
enhancement, organisational changes, changing culture and developing.  
Motivated to enhance the image of the organisation as an environmentally active business, businesses 
are seen to include climate change in their CEO / Chairman / Managing director statements in their 
Annual / Sustainability reports, make public appearances in climate change events, issue media 
releases of their climate related activities and also initiate marketing and advertising campaigns to 
convey to the world their pro climate change attitudes and initiatives. Many of the businesses studied 
provided information on their media releases in their websites. Many of these releases were related 
to their specific pro-environmental activities. Also details of specific advertising campaigns aimed to 
emphasise the businesses’ climate change activities have also been initiated. Samples of media 
releases and advertising are not included to protect the privacy of the businesses studied. 
Besides aiming to enhance the image of the organisation certain initiatives undertaken by 
organisations, serve to proclaim and establish the belief of the businesses in the necessity to curb and 
to reduce emissions. These include the development of specific climate policies or inclusion of climate 
in their environmental / sustainability policies, detailing climate related emissions and activities in 
sustainability reports and their efforts to change the culture to create awareness of the importance 
of reducing emissions and energy consumption.  
Leadership in businesses can either drive climate change initiatives or can prove to be a barrier. 
Positive effects have been seen in the analysis of the data collected, contributing to the proactive 
strategies of businesses in response to climate change. The voice of the leader coming through in the 
CEO statement in reports conveys not just to the external world but also internally to employees and 
management the direction of leadership with reference to climate change. Example of a proactive 
voice is seen in the CH1 Sustainability report 2012 which states ‘[our business] is committed to 
reducing our relative and absolute greenhouse gas emissions’. Establishment of climate change 
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committees with focused duties to oversee emission and energy consumption reductions are also 
indicative of proactive firms. 
A range of management initiatives related to improving business performance in the context of 
climate change are seen in businesses. These include business integration, hiring environmental 
specialists, setting emission targets, stakeholder engagement, sustainability reporting, voluntary 
disclosure, establishing common systems and employee related initiatives such as educating 
employees, employee incentives and employee participation. Climate change related details included 
in sustainability reports include emission and energy consumption details (as reported to NGER), 
climate change related initiatives, opinions and views on the effect of climate change related 
emergence on their business. Process related efforts in response to climate change have been 
espoused as efforts to improve operational efficiencies, continuous improvement, corrective action, 
process improvement and production rationalisation.  
8.2.2.3.2 Cooperative Strategy 
Cooperative strategy here refers to business responses to climate change working with other agents 
in the business environment. Cooperative responses are seen in both positive efforts to address 
climate change and in negative efforts to resist changes due to impending policies. Cooperative 
strategies appear to be a commonly used strategy in the context of climate change and seem to be 
mostly motivated by sharing capital costs, skills and knowledge in the advancement of research in 
technological solutions to climate change. The range of agents with whom they form these alliances 
include government, industrial associations (and through them their competitors and other 
businesses in the same industry) customers, employees, businesses from other industries, research 
institutions and universities and there are also a few evidences of multi-agent groups.  
The types of cooperative activities the businesses engage in with each of these groups are varied and 
driven by the outcomes they seek to achieve. The terms used by the businesses to refer to these 
alliances include ‘cooperation’, ‘collaboration’, ‘partnership’, joint venture’ and ‘participation’. 
Businesses claim to work with government agencies on a cooperative basis sharing knowledge and 
information about their business and their industry. The identified first order codes are consultation 
process, sharing knowledge and partnering government initiatives.  
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Sharing costs for R&D of new technology is a key motivator for participating in ventures initiated by 
industry associations on behalf of member companies. The COAL 21 fund to which black coal mining 
companies contribute for the purpose of R&D of low emission technologies is a prime example of one 
such venture. Cooperating with other businesses in the same industry including direct competitors 
through the respective industry associations is also seen to take the form of political action which 
includes attempts to influence impending legislation and other regulatory efforts of the government 
Assisting customers to meet their business needs, helping them to develop environmental solutions, 
developing green solutions, and developing relationships are some of the activities businesses engage 
in. In the investigation of cooperative ventures with research organisations, reference to the 
Commonwealth Scientific and Industrial Research Organisation (CSIRO) which is the Federal 
government agency for scientific research in Australia. CSIRO came up very often. A range of ventures 
with universities were also referred to such as E3’s financial support of the development of the 
emission related SLIVER technology with Australian National University. 
Working with businesses from other industries provides businesses with opportunities to combine 
skills, knowledge and processes, the key motivation behind inter-industry cooperative ventures as 
seen in O1’s joint venture with Holden on a bio-fuel product for one of their specific customer 
requirements. Cooperation with multi agent groups are found in the private sector an example of 
which is the Australian Business and Climate change group (ABCG) consisting of nine businesses from 
the resource, energy, infrastructure and finance industries. An example of a public-private partnership 
between government, industry associations, businesses and research organisations is Coal Innovation 
NSW in the pursuit of research in fugitive emissions. 
8.2.2.4 The Path of Strategic Opportunism  
The fourth strategy selection path identified is the path of strategic opportunism, which refers to 
business actions in pursuit of opportunities deliberately seeking instability with reference to current 
operations. The findings in Chapter 7, part 2 group the key actions evidenced under this stance into 
pioneering technology and renewables and long-term vision (see Table 74). The identified actions 
correspond to the innovative and pre-emptive strategies identified in Chapter 5 (see Table 18) and 
these strategies are discussed below. 
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8.2.2.4.1 Innovative Strategy 
Innovative strategy here refers to business efforts to develop new solutions to reduce emissions. 
Innovative strategies are utilised by businesses seeking to find alternate technological processes and 
products in response to the need to reduce emissions and energy consumption. Businesses are 
exploring renewables both for their own needs and commercialisation.  
Businesses are seen embracing the opportunity to engage in research and rethink processes to 
improve efficiencies and find innovative alternatives which while reducing their carbon footprint also 
helped to reduce costs. There are many examples of innovative practices used by businesses to reduce 
emissions and energy consumption. Investment in new technology for abatement of emissions are 
evidenced. CH1 talked about a joint venture with a business from another industry to sequester pure 
carbon dioxide which would have normally been emitted into the atmosphere. 
8.2.2.4.2  Pre-emptive Strategy 
Pre-emptive strategy here refers to business responses that are ahead of industry wide initiatives in 
the pursuit of establishing themselves as market leaders. Businesses rising to the challenge of moving 
into a carbon neutral regime and emerging as market leaders are seen engaging in actions aimed at 
making progress into reducing dependence on fossil fuels. Some of their actions include reducing 
dependency on fossil fuels, future planning and becoming a market leader. 
Motivated by factors such as becoming a market leader, businesses led by visionaries who foresaw 
the future came into this category. This strategy selection was supported by the ability of the leaders 
to perceive opportunities to differentiate themselves from the rest of the pack. Businesses M1 and 
the electricity retailers belong to this category, M1 by virtue of setting an example for the industry 
with their path breaking technological advancements into reducing emissions and the electricity 
retailers with their foray into renewables and green products, attempting to create a need in the 
customers and transform consumption patterns. 
8.2.3 Linking Forces and Responses to Basins of Attraction 
The four basins of attractions modified from Stacey’s (1995) model as discussed in Chapter 5 are 
seeking stability, seeking high bounded instability, seeking low bounded instability and seeking 
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instability. In Chapter 5, the relationship between the forces and basins of attraction were discussed 
using examples from literature. The detractor forces feed the basin of seeking stability and reinforcing 
forces feed the basin of seeking instability. The two basins of seeking high bounded instability and 
seeking low bounded instability indicate states in which the businesses are subject to forces drawing 
them towards stability and instability simultaneously. This indicates that a combination of detracting 
and reinforcing forces is in play at the same time. The basin of attraction seeking high bounded 
instability which indicates businesses seek this position guardedly and unwillingly, forced by impacts 
beyond their control. This state is fed by high detracting forces and low reinforcing forces. The basin 
of attraction of seeking low bounded instability which indicates that businesses seek to move into this 
space voluntarily is fed by low detracting forces and high reinforcing forces. These four basins of 
attraction in the context of climate change are discussed below with reference to the forces of 
attraction which feed the basins and the resulting business responses. 
8.2.3.1  Seeking Stability 
Businesses which sought to continue operations with no change selected the path of strategic 
resistance. The analysis provided evidence that at the time the research data was collected when the 
high emission industries were targeted to pay the carbon tax, inaction was not an option for the 
Australian businesses studied.  
The path of strategic resistance as a preferred path peaked with impending political action and 
legislation. This choice is a prime example of businesses pulled towards the basin of stability wherein 
the focus of businesses is to continue doing what they have always been doing– be successful, keep 
their existing customers happy, increase their customer base and provide adequate ROI for their 
shareholders. The main forces which fed this path of strategy selection includes their reluctance 
and/or inability to change coupled with a dominating imperative to protect existing state of 
operations. Uncertainties, risks, impacts from stakeholders especially the government and lack of 
technology were identified as the aggregate dimensions of the detracting forces in the external 
environment which impacted on businesses driving them to choose the path of strategic resistance in 
their endeavours to seek stability.  
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FIGURE 17: Path of Strategic resistance 
 
The businesses and the industry associations representing them engaged in activities to shape policy 
to protect their own interests. Business representatives were concerned that: (1) government officials 
did not understand the complexities of their business operations, and that (2) government officials 
were in power for short terms while businesses on an average had to think of investments with a life 
of 40 to 50 years. If any impending policy threatened any of these conditions, businesses used the 
options of opposing directly, trying to explain and change political decisions and if both these failed, 
they also took adversarial positions trying to gain the support of the larger society by appealing to 
their need to protect jobs for Australians and demonstrating their contributions to society and the 
economy. 
8.2.3.2  Seeking High Bounded Instability 
Businesses, when forced out of their stable conditions to respond to environmental changes selected 
the path of strategic response. This research revealed a pattern in the strategies of businesses 
responding to political actions and legislation wherein the conditions in the external environment 
heavily influenced the responses of the businesses. Once both the houses of Parliament passed the 
carbon price legislation, businesses prepared for compliance. Non-compliance was understandably 
not an option; they had many concerns regarding increased costs, increased prices for customers, and 
losing customers to international competitors. Businesses engaged in a variety of activities in the 
analysis of the implications of the legislation including financial modelling and assessing impact and in 
developing systems to handle the new requirements. Without doubt, the onus of paying $23 per tonne 
of emissions as a price for carbon (which amounted to millions of dollars for the businesses), 
reinforced business activities aimed at reducing their energy consumption and reducing their 
emissions albeit within the restrictions they had based on the nature of their operations, dependence 
on fossil fuels and lack of technology. 
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FIGURE 18: Path of Strategic response 
 
At the other end of the scale, businesses with international operations threatened to move to other 
locations where they would not be subject to carbon taxes. Uncertainty in the continuation of the 
legislation sparked by the opposition’s stance to revoke the carbon tax served to dilute business 
efforts towards reducing their carbon footprint. Conditions conducive to the adoption of this reactive 
stance were dominated by businesses seeking stability but responding to external forces as necessary, 
moving into the region of seeking high bounded instability with high levels of attraction towards stable 
conditions. A longitudinal study of the same businesses when the carbon tax is no longer imposed 
would assist in understanding this strategy selection further. 
Adaptive responses of business are in principle the same as reactive except that the conditions 
requiring adaptation attributed to the natural environment are not standardised like legislation. 
Different businesses experienced impacts unique to their operations due to the changes in the natural 
environment because of climate change. ‘Water security’ was the prime reason for adaptation 
activities in businesses which led to individual efforts to recycle and/or desalinate water along with 
efforts to modify processes to use less water. Businesses when using this response were also in the 
region of seeking high bounded instability doing only what was necessary to enable them to continue 
operations as before, well into the future. 
8.2.3.3  Seeking Low Bounded Instability 
Businesses stepping further, beyond what was required of them selected the path of strategic choice 
and were seen to utilise cooperative (Engau and Hoffmann, 2011) and proactive strategies (Kolk and 
Pinkse, 2004). Businesses chose to use cooperative strategies bringing together entities with similar 
needs. Climate change imposed new impacts on businesses, which in most cases they were not 
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equipped to handle whether related to skills, knowledge, technology or the capital costs involved. The 
need to pool resources and combine strengths resulted in a spate of cooperative activities in the 
context of climate change. Cooperative actions of businesses were either of the passive type with 
minimum involvement (as in the financial contributions of the coal businesses to the Coal 21 fund) or 
active participation as was evident in the development and adoption of new technology such as the 
co-generation plant by E1 and CH3 or in the sequestration of carbon dioxide by M1 and a chemicals 
manufacturer. Businesses which adopted this strategy were moving into the realm of seeking low 
bounded instability accepting that change is inevitable and necessary in the evolving climate change 
scenario. 
FIGURE 19: Path of Strategic choice 
 
Proactive strategies were used by businesses enabled by conducive factors in the initial conditions of 
the business as related to their climate change identity, their attitudes and beliefs, leadership and 
their climate change capabilities, while reacting to the external environment in the context of climate 
change. Defined as actions over and above what was required of them, businesses were well into the 
region of seeking low bounded instability embracing change as necessary to their processes, practices 
and products responding to the changes in the environment. What marked this stance was that 
businesses chose to do what they did over and above what was required of them by external agents 
such as the government. This choice of strategy was a balancing act for businesses between what they 
would have liked to do - spurred on by reinforcing forces such as reducing emissions, reducing energy 
consumption, reducing costs, and being seen as a responsible business, and what they could actually 
do - impacted by detracting forces such as not having equivalent cheap energy sources, non-
availability and high costs of alternative technology and the growth of the business. 
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8.2.3.4  Seeking Instability 
Businesses which voluntarily sought to embrace disruptive changes to their existing business models 
and emerge as market leaders selected the path of strategic opportunism using pre-emptive (Dawkins 
& Fraas, 2011) and innovative strategies (Kolk & Pinkse, 2004). Pre-emptive strategies are a further 
development from the pro-active stance wherein businesses sought to lead entire industries into the 
future setting examples for competitors to follow. Deliberate action seeking change is classified as 
seeking instability when businesses are ready to change the way they have been conducting business 
in the past to embrace new paths. The electricity retailers were competing in their pre-emptive 
strategies of moving into commercial scale renewables production such as wind farms and low 
emission solutions for customers such as energy efficient appliances and solar energy panels setting 
benchmarks for other businesses in the industry. 
Innovative strategy was driven by technology systems in the dynamic business environment. Similar 
to the pre-emptive strategy, businesses sought instability when they adopted innovative strategies. 
M1 was seen as an example of a business adopting innovative strategies as in their developing and 
using major alternate technology processes to lower emissions and consequently influencing industry 
wide change.  
In seeking instability, the difference between voluntarily seeking stability which leads to pre-emptive 
and innovative solutions and being forced into instability needs to be established. When businesses 
are not prepared to cope with the changing conditions in the environment, there is a high probability 
of being forced into demise and extinction. Though this was not evidenced in the study in its entirety, 
few businesses had closed parts of their operations for reasons partly related to the costs associated 
with climate change. 
FIGURE 20: Path of Strategic opportunism 
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The availability of dynamic climate change capabilities supported by attitudes to taking risks and 
seeking opportunities was crucial for the selection of these strategies by the businesses. The 
dampening factors on these efforts were the detracting forces such as uncertainty in the environment, 
uncertainty in the future or renewables and technology, the high capital costs and the associated risks 
of losing investment. 
8.3 The IDEAS Strategy Selection Process Model  
The IDEAS strategy process model depicts the relationships between the five complexity concepts 
used in the IDEAS theoretical framework resulting in the processes businesses use to select their 
strategies in response to climate change. The five concepts used are: 
1. Initial conditions in the internal business environment 
2. Dynamism in the external business environment 
3. Emergence in the external business environment 
4. Attractors represented by detracting and reinforcing forces in the internal and external 
environments and the four basins of attraction represented by seeking stability, seeking high bounded 
stability, seeking low bounded stability and seeking instability. 
5. Self-organisation evidenced in the businesses represented by the four identified paths of 
strategy selection and the corresponding types of strategies used. 
The key relationships depicted in the model include: 
1. High impact from detracting forces depicted as thick red arrows emanating from the 
dynamism and emergence in the external business environment and the initial conditions in the 
internal business environment leading businesses to seek stability and follow the path of strategic 
resistance choosing inactive and resistive strategies. 
2. A combination of high to medium detracting forces depicted as medium sized red arrows and 
low reinforcing forces depicted as thin green arrows, emanating from the dynamism and emergence 
in the external business environment and the initial conditions in the internal business environment, 
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leading businesses to seek high-bounded instability and to follow the path of strategic response 
exhibiting reactive and adaptive strategies. 
3. A combination of low detracting forces depicted as thin red arrows and high to medium 
reinforcing forces depicted as medium green arrows, emanating from the dynamism and emergence 
in the external business environment and the initial conditions in the internal business environment, 
leading businesses to seek low-bounded instability and to follow the path of strategic choice choosing 
cooperative and proactive strategies. 
4. High impact from reinforcing forces depicted as thick green arrows emanating from the 
dynamism and emergence in the external business environment and the initial conditions in the 
internal business environment, leading businesses to seek instability and to follow the path of strategic 
opportunism choosing pre-emptive and innovative strategies. 
As mentioned earlier, the IDEAS strategy process model represents cause-effect relationships on a 
conceptual basis. The model depicts relationships which are inferred from the analysis of the data as 
perceived by the businesses. This research in studying the complexities in the business environment 
in the context of climate change reiterates that businesses are operating subjected to interwoven 
webs of causation which produce non-linear feedback cycles that further exacerbate the complexities. 
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FIGURE 21: IDEAS strategy selection process model 
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8.4 Pulling the Threads Together 
In this section, the strategy selection process model (see Figure 21) is used to demonstrate how 
businesses engage in a variety of strategy selection processes subjected to varied combinations of 
detracting and reinforcing forces from the business environment. This section uses the information 
from the forces of attraction analysis and strategy selection process analysis tables attached as 
Appendices 34 and 35.   
The first path of strategy selection identified was the path of strategic resistance wherein businesses 
drawn towards the basin of seeking stability, focused on preventing change by thwarting policy and 
influencing public opinion fuelled by detracting forces from the internal and external environments. 
The second path of strategy selection identified was the path of strategic response wherein businesses 
engaged in the minimum required and what was within their abilities without major changes to the 
existing state drawn towards the basin of seeking high-bounded instability, in response to a 
combination of high detracting and low reinforcing forces from the internal and external business 
environments. The win-win rhetoric was dominant in this process of strategy selection where 
businesses engaged in activities which benefited the business in terms of reduced costs and increased 
profits while responding to forces such as legislation and the natural environment. 
The third path of strategy selection, namely the path of strategic choice depicts businesses voluntarily 
putting in place measures over and above the minimum required by forces such as legislation, in 
pursuit of reducing their carbon footprints, drawn towards the basin of seeking low-bounded 
instability. It is in this stance that a win-lose rhetoric rears its head in a nascent form, as businesses 
were engaging in activities which were costing them, did not at all times promise returns on 
investment and were focused on environmental benefits influenced by a combination of high 
reinforcing forces and low detracting forces. 
The fourth path of strategy selection, namely the path of strategic opportunism, pushed the 
boundaries for businesses ready to move out of their comfort zones into new territories such as 
renewable energy production. This stance was once again fuelled by potential gains such as market 
leadership, competitive advantage and long-term plans for a carbon free future. Businesses drawn 
towards the basin of seeking instability were influenced by reinforcing forces from the internal and 
external environments.  
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Responding to the different aspects of the impacts of the complex phenomenon of climate change on 
the business environment, businesses traversed multiple paths at the same time. The analysis 
reaffirmed literary views on how businesses are seen to simultaneously engage in contrary directions 
of activities (Levy 2008), opposing or accepting, doing what is required to comply with regulations and 
going beyond the requirement in other contexts such as renewables. in this research, we enhance this 
knowledge by delineating the four paths taken by the businesses in response to climate change 
impacted by combinations of detracting and reinforcing forces as businesses move between seeking 
stability, seeking high or low bounded instability and seeking instability. These forces can originate 
both from within the organisation or external to the organisation and draw organisations towards the 
preferred basins of attraction. Conversely organisations will avoid forces that might pull them away 
from the preferred basin of attraction at a given time. An example to support this statement would 
be business E1 which was seen simultaneously choosing all the four paths in selecting strategies 
influenced by various combinations of detracting and reinforcing forces from the initial conditions in 
the internal business environment and dynamism and emergence in the external business 
environments as it responded to various aspects of the complexities in the environment in relation to 
climate change (see Table 76).  
TABLE 76: E1 Strategy selection process analysis 
E1 Strategy selection processes analysis 
Detracting forces - internal 
Resistance to carbon tax; 
preference of emission 
trading 
Financial risks Financial risks  
Financial risks    
    
    
    
Detracting forces - external 
Uncertainty in policy Direct impact of climate 
change 
Competitive risk  
Regulatory risk Uncertainty in policy   
Competitive risk Regulatory risk   
 Competitive risk   
 Technology issues   
    
Reinforcing forces- Internal 
 Demonstrate emission 
reductions 
Continued success Being seen as market leader 
  Product development 
opportunities 
Long term viability 
  Right thing to do Long term growth 
  Reputation leadership 
   Ability to vertically integrate 
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   Company vision 
   Reputation 
    
Reinforcing forces - External 
 Impact of policy Relationships with 
stakeholders 
Energy costs 
 Energy costs Consumption patterns Meeting country emission 
targets 
  Energy costs Impact of policy 
   Future of coal 
    
    
    
    
    
Strategy selection 
Path of strategic resistance Path of strategic response Path of strategic choice Path of strategic 
opportunism 
influencing and advocating emission reductions consultation process Developing new technology 
Taking a public position emissions intensity 
reduction 
joint venture and 
partnership diversification 
influencing policy assess impact stakeholder engagement industry leadership 
policy advocacy compliance getting feedback future planning 
engagement with 
government financial modelling membership in associations 
 
 analysis survey stakeholders  
 auditing working with NGOs  
 Participate in Aus ETS 
markets 
develop systems  
 carbon trading technology improvement  
 climate exchange developing policy  
 emissions reporting setting emission targets  
 emissions tracking involvement of management 
 
 closing operations developing technology  
 risk management emissions management  
  environmental committee  
  miscellaneous projects  
  sustainability roadmap  
  sustainability reports  
 
An analysis of company documents and interview data pertaining to E1 suggested considerable belief 
in the science of climate change and the potential of business activities to address climate change. 
These included: incorporation of climate change in the vision statements; delineating a specific climate 
change strategy and related policies; publishing sustainability reports with separate dedicated 
sections on climate change (see Tables 28 and 29); and forming a special climate change committee 
to manage climate change related endeavours within the organisation (see Appendix 30): 
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[Our business] recognises that an efficient market and regulatory 
framework assists in ensuring that the industry and its customers are not 
exposed to inappropriate costs and risks. To facilitate the development of a 
consistent framework for Australia’s energy markets, [our business] has 
made a number of submissions to energy regulators…. [Our business] 
contributed to a number of public policy discussions. [Our business] 
continues to advocate the adoption of a broad-based emissions trading 
scheme in Australia (E1, Sustainability report, 2010). 
Although the relationship between E1 and government was limited, it had greater interaction with the 
Clean Energy Council, the Business Council of Australia, and the Energy Supply Association of Australia 
(ESAA), all of which advised policymakers: 
Our role is not to do deal with politicians, it’s to provide the public 
information that makes their decision so much easier to make (E1, 
Interview). 
Protecting their financial position dominated the actions of businesses. E1 acquiring a coal mine while 
vehemently advocating climate change endeavours was contradictory to their stated policies. The 
interviewee claimed that it was purely a financial decision, hedging their position until the coal 
reserves were depleted, protecting their current financial position. In the lead up to the carbon tax, 
the retailer demonstrated resistance by advocating the emissions trading scheme to prevent financial 
loss and sustain competitiveness.  
All the businesses studied including E1 were actively following the path of strategic response using 
reactive strategies while responding to legislation and to the vagaries of the natural environment. 
Reacting to impending legislation and the associated uncertainties, E1 put in place several measures 
such as assessing impact, analysis and financial modelling.  
within [Our business] I guess the first movement in that carbon 
constrained area, was really to actually start to do the more detailed 
analytical work…… So, in an environment where you don’t have any real 
certainty, it’s really about stress testing under various scenarios (E1, 
Interview). 
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In response to legislation such as the CPRS, EEO, NGER and the carbon tax, E1 focused on compliance 
measures, emissions tracking, reporting and auditing procedures. The financial impact of the carbon 
tax was a reinforcing force making all businesses including E1 actively engage in measures to reduce 
emissions and reduce energy consumption. Impacted by detracting forces such as growth of the 
business, lack of low emission technology and no immediate alternative to coal, businesses claimed 
emissions intensity reduction which was a measurement of emissions reduced per unit of production 
opposed to absolute reduction of emissions. E1 was also seen exploring emission trading and 
Australian ETS markets to offset their emissions. Adaptive strategies were not significant for E1 which 
did not reportedly experience high direct impact from the natural environment.  
The electricity retailer, E1, did more than the law required to reduce its carbon footprint. Travelling 
along the path of strategic choice, it voluntarily addressed climate change, independently and with 
other agents. For instance, it developed policy and systems; it improved technology; it formed an 
environmental committee; and it detailed climate change related activities in its sustainability reports. 
Additionally, the retailer cooperated with industry associations and NGOs, seeking comment on their 
strategies and assuming a lead role in joint initiatives. Retailer engagement with customers to reduce 
its carbon footprint followed reinforcing forces, like a genuine interest in reducing emissions, 
sustaining a strong customer-base, and economic viability, among other factors: 
 [Our business] launched the [name] website which arms customers with 
practical advice, tools, products and services to help reduce their energy 
usage, to save money and help the environment (E1, Website). 
Retailer engagement with government involved: lodging submissions when asked; meeting with 
government representatives; and producing several research reports every year on industry-related 
issues, tailored to policymakers. These reports, published as scholarly, peer-reviewed articles, offer 
transparency, devoid of vested interests. 
E1 engaged in both pre-emptive and innovative strategies following the path of strategic opportunism. 
Aided by their ability to vertically integrate, attitude towards risk and long-term planning, the business 
diversified into renewable energy ventures on a commercial scale.  
[Our business] has a diverse power generation portfolio, including baseload, 
intermediate and peaking generation plants spread across traditional 
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thermal (coal and gas) as well as renewable sources (including hydro, wind, 
landfill gas and biomass) (E1, Sustainability report 2012). 
Speaking about the political uncertainties, E1 (Interview) statement that with scientific consensus on 
climate change, the government will not be able to ‘swim against the tide forever’ and that long-term 
public policy should be guided by evidence and not politics, captured the attitude towards climate 
change which translated into their venturing into the path of strategic opportunism actively pursuing 
renewables. This move was aided with proactive leadership which the interviewee claimed was a 
major source of support for their climate change related ventures. Their CEO was reported to have 
warned Australia in a public statement from having a Kodak moment if it did not seriously consider 
the future of energy sources as ultimately the future of coal could be decimated by new technology 
and there will be no control on whether people continue to buy and burn coal. 
8.5 Summary  
In this chapter, insights gained in Chapter 7 were analysed further to answer research question 5 which 
investigates how businesses select their strategies in response to climate change. The IDEAS Strategy 
Selection process model was presented in this chapter and the components of the model and the 
relationships between the components explained in detail. The main components of the model are 
the internal and external business environments which give rise to the forces of attraction; the forces 
of attraction and the basins of attraction they feed into; the four identified paths of strategy selection, 
namely, the paths of strategic resistance, strategic response, strategic choice and strategic 
opportunism; and the corresponding types of strategies used by businesses in response to climate 
change. The conceptualisation of the links between the elements of the model introduces causality 
which as Whetten (1989) asserted, is inherent to the nature of theory development. Evidence was 
provided from the data in support of the links between the elements of the ideas strategy selection 
process model leading to the choice of the four paths of strategy selection. The implied cause-effect 
relationships however need additional testing.  
The next Chapter 9 brings together the key elements of the thesis in achieving the aims of the research, 
presents the contributions made by the research to theory and to practice, highlights the limitations 
in this research, presents the recommendations for further research in this field, and wraps up the 
thesis.  
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CHAPTER 9 DISCUSSION: UNRAVELLING THE 
COMPLEXITIES 
The purpose of this chapter is to discuss the lessons gained from this research. Chapter 8 developed 
the IDEAS strategy selection process model which proposes the relationship between all the 
complexity concepts studied in the context of climate change to understand how businesses select 
their strategies, in answer to research question 5. The model was developed based on insights from 
the findings presented in four parts in chapter 7 which included the findings regarding the business 
environment, the forces of attraction and business responses to climate change a comparative 
analysis of the similarities and differences between the strategies of businesses within and across 
industries and a critical analysis to extend the analysis beyond businesses to other agents in the 
environment. 
In this chapter, a summary of the key elements of the thesis, the contributions made by this research 
to theory and to policy and practice, limitations in this research and the recommendations for future 
work in this field are presented. 
This chapter is set out as follows:  
Section 9.1 a summary of the thesis. 
Section 9.2 presents the theoretical contributions made by this research. The contributions discussed 
include 1) the conceptual contributions made by the IDEAS strategy selection process model 
developed in this research using complexity concepts and 2) the empirical contributions made by this 
research to knowledge in the field of B&CC with reference to the strategies used by the businesses. 
Section 9.3 presents the contributions made by this research to policy and practice.  
Section 9.4 discusses the limitations in the research design. 
Section 9.5 proposes future research directions to continue with the work done in this research. 
Section 9.6 wraps up the thesis. 
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9.1 A Complexity Based Study of Corporate Strategies in Response 
to Climate Change  
Climate change which has been described as a ‘super wicked problem’ is a complex issue requiring 
complex solutions (Levin et al. 2012, p. 123) and playing a central role in this issue are businesses 
which are key to causing emissions and for developing the necessary solutions. This background 
enhances the importance of this research on corporate strategies in response to climate change. The 
research focused on businesses which featured in the top 300 emitters list of the Australian 
government, from the Australian high emitting industries of coal, oil and gas, electricity, metals and 
mining and chemicals. Extensive review of literature on B&CC revealed a dearth of studies focusing on 
the high emission industries in Australia. Knowledge of what these businesses are doing in response 
to climate change and what makes them respond in certain ways is important for future pathways for 
regulators to achieve national emission reduction targets and for the businesses themselves to go 
down the carbon-neutral path. 
B&NE and B&CC researchers have identified the need for new frames to study the big picture in the 
context of climate change. Responding to this research gap, complexity theory concepts were used as 
organising and analytical frames in this study of corporate strategies in response to climate change. 
Complexity theory aims to unravel the myriad dimensions of complex systems and to discover the 
threads that create the complexity. Complexity theory which aims to explain uncertainty where simple 
cause-effect relationships do not apply (Burnes 2005), is useful to explain complex adaptive systems 
such as human social systems wherein a multitude number of agents interact, influence and impact 
on one another while responding to the environment (Stacey 2011). 
Using a qualitative methodology, this research used the complexity concepts of initial conditions, 
dynamism, emergence, attractors and self-organisation (IDEAS) in the IDEAS theoretical framework 
developed in this research. The framework assisted in presenting a comprehensive picture of the 
internal and external business environments related to the Australian businesses studied. The data 
revealed a large variety of self-organised actions which businesses engaged in response to climate 
change while subjected by both detracting and reinforcing forces from the initial conditions, 
dynamism and emergence in the business environment which impacted on their responses. 
Businesses were seen negotiating between seeking stability at one extreme with a propensity to do 
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business as usual and seeking instability at the other wherein they deliberately sought transformative 
changes to the existing business models. 
The IDEAS theoretical framework formed the basis for the development of the IDEAS strategy 
selection process model, also developed in this research to propose four paths of strategy selection 
used by businesses in response to climate change, namely the paths of strategic resistance, strategic 
response, strategic choice and strategic opportunism. These four identified paths synthesise the 
findings related to the detracting and reinforcing forces of attraction emanating from the internal and 
external business environments, the basins of attraction namely seeking stability, seeking high and 
low bounded instability and seeking instability, and the types of strategies evidenced in the data.  
This research also highlighted the similarities and differences between the strategies of the businesses 
within and across industries in relation to the factors which impacted on their actions. The findings of 
the research confirmed existing views that though the businesses claimed to be engaging in a large 
number of activities in response to climate change, they were not reporting substantial reductions in 
their total emissions. This prompted a critical analysis of business responses by enlarging the focus to 
include the other agents in the business environment.  
This thesis makes several contributions to theory and to practice as discussed in the following sections.  
9.2 Contributions to Theory 
Contributions to theory are discussed here in two categories: conceptual and empirical. The 
conceptual contributions relate to the IDEAS strategy selection process model developed in this 
research. The process model helps to understand the conditions which influence businesses to 
choose the paths of strategic resistance, strategic response, strategic choice or strategic 
opportunism while responding to the complexities and uncertainties in the business 
environment in the context of climate change. The proposed IDEAS strategy selection process 
model integrates research on corporate strategies in response to climate change into a 
complexity framework presenting a different way of understanding how businesses choose 
strategies. This is in line with Corley and Gioia’s (2011) definition of a theoretical contribution 
and correspond to the originality dimension as presented in their ‘Current Dimensions for 
Theoretical Contribution’ model (p.15). 
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The empirical contributions emanate from the data analysed and relate to the field of B&CC 
studies. The empirical contributions further knowledge on the responses of Australian high 
emission businesses to climate change, the factors in the macro-environment that shape their 
responses, the similarities and differences between the responses of businesses in the five 
industries, and future pathways when businesses have reached the limits of their win-win 
rhetoric and fail to substantially reduce their carbon footprint. These findings contribute to the 
practice of management as a profession and provide insights for regulatory authorities to assist 
business in reducing their carbon footprint. The empirical contributions respond to the utility 
dimension as discussed by Corley and Gioia (2011).  
9.2.1 Conceptual Contributions to Theory 
An analysis of the data using complexity theory helped to develop the IDEAS strategy selection process 
model to understand how businesses choose strategies. This model demonstrates how this study 
extends extant uses of complexity theory in management and organisation studies. Specifically, this 
model facilitates the understanding of how the forces of attraction emanating from the internal and 
external environments impact on business response requiring them to traverse varied paths of 
strategy selection. 
The IDEAS strategy selection process model clarifies four strategy selection paths. These include: 
strategic resistance; strategic response; strategic choice; and strategic opportunism. Following data 
analysis, it appears that businesses can simultaneously traverse these paths to negotiate business-as-
usual and innovative responses to climate change. Path choice was shaped by the internal and external 
business environment and the detracting and reinforcing forces, therein. 
Complexity theory informed the development of this model, helping to ensure a consideration of the 
big picture. The theory expanded current (micro) understandings of organisational responses to 
climate change, to encompass the macro environment within which businesses operate. The model 
highlights how businesses constrained by rules, self-organise while responding to environmental 
imperatives. The rules, framed as forces and basins of attraction, can both constrain and liberate 
organisational action (Cunha & Cunha 2006) as the businesses negotiate a changing maze, ‘whose 
walls rearrange themselves as one walks through; new footsteps have to be taken in order to adjust 
to the walls of the maze that are adapting to each movement made through the maze’ (Urry 2006, p. 
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3). This research, by applying a framework using the complexity concepts of initial conditions, 
dynamism, emergence, attractors and self-organisation, advances knowledge on the self-organisation 
of entities in complex environments and takes a small but significant step in applying complexity 
theory to the study of business strategy. 
Traditional strategy theories as discussed in Chapter 4 cannot accommodate the complexities and 
uncertainties in the business environment (Mason 2007) highlighting the need for new perspectives. 
The ‘super wicked problem’ (Levin et al. 2012) of climate change requires a different approach when 
developing a strategic plan. Business environments are compounded by: the limited time for change 
that makes an environmental difference; the short-term focus of economic interests; the absence of 
a national or international regulatory body; and the high dependence on non-renewable energy, 
among other factors. Within this environment, businesses are often required to negotiate the paths 
towards profit and the paths towards environmentally responsible practices. This research contributes 
to strategy research by using complexity theory to develop the IDEAS strategy selection process 
model. This model illuminates how businesses choose strategies while negotiating the complexities 
associated with climate change.  
B&NE and B&CC literature feature the works of many researchers who have identified a large variety 
of strategies used by businesses in response to climate change (see Table 18). It has been 
acknowledged by researchers that businesses exhibit more than one type of behaviour at any given 
point of time. Only a few researchers however explored the factors causing businesses to exhibit this 
behaviour. Weinhofer and Hoffmann (2010) proposed that access to resources and finances dictated 
by the size of the firm influenced the choice of strategy. The need to maintain flexible positions to 
counter criticism was identified by Nyberg, Spicer and Wright (2013) as a factor influencing the 
decision of businesses to support various stances simultaneously. Legislation and policies have been 
cited as factors which make businesses revert to resistance (Levy 2008). While a large variety of the 
types of strategies used by businesses is evident in literature, scholarship on how businesses choose 
their strategies is limited.  This research pursued investigation of this angle of how businesses choose 
their strategies in response to climate change and developed the IDEAS strategy selection process 
model which highlights that the path from not doing anything to taking active measures is not a linear 
path and that internal demands and environmental conditions work in collaboration to dictate the 
choice of strategies. This research contributes to B&NE and B&CC scholarship by demonstrating that 
businesses are seen using different responses as they follow the four identified paths of strategic 
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resistance, strategic response, strategic choice and strategic opportunism simultaneously or 
consecutively as the environmental context draws them towards the basins of seeking stability, 
seeking high or low bounded instability and seeking instability. The details of these contributions are 
discussed below:  
First, the model helps to understand the conditions conducive to the choice of the path of strategic 
resistance by businesses drawn to the basin of seeking stability while undertaking measures to prevent 
change. This stance is impacted by detracting forces from both the internal and external 
environments. This results in businesses using inactive and resistive strategies. This stance has been 
commonly described in literature as political strategies targeting policy measures (Kolk 2008a) 
attempting to influence policy or oppose it. In this research, the path of strategic resistance has been 
found to include business actions aimed at garnering the support of society, influencing public opinion 
and resorting to advocacy through positions of power in the industry.  
Second, the path of strategic response leading to the use of reactive and adaptive strategies is 
depicted in the model as being fed by high detracting forces and low reinforcing forces with businesses 
forced to seek high-bounded instability. While all the detracting forces evidenced causing businesses 
to resist change are present, businesses are impacted by reinforcing forces from the external 
environment emanating from the multiple agents in the environment predominantly legislation and 
the natural environment. These forces compel businesses to make the minimum required changes 
necessary to comply. Literature has abundant evidence of ‘greenwashing’ as a preferred strategy in 
this category as businesses sought to claim environmental actions without actually engaging in them. 
In this research with the exception of discrepancies in carbon reporting which were attributed to lack 
of standardisation of reporting procedures, businesses were not seen making false claims. On the 
contrary, businesses claimed that they were wary of raising expectations about their climate change 
endeavours in case they were not able to meet them. This was reflected in several businesses choosing 
not to set emission reduction targets. This finding indirectly corroborates the views of Bowen (2014) 
who stated that increased levels of direct and diffused monitoring of corporate environmental issues 
along with the rise of the social media and the availability of new technology which enables every 
person to become a watchdog on corporate activity has led to the decline of greenwashing. 
Third, businesses chose the path of strategic choice with a propensity to seek low-bounded instability 
while being subjected to high reinforcing forces and low detracting forces. The reinforcing forces 
which influenced the choice of this path were predominantly from the internal environment of the 
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businesses, influencing them to move beyond the minimum needed in response to external agents, 
to voluntarily undertake additional measures to address climate change. These additional measures 
were however restricted by the detracting forces allowing businesses only to move within the sphere 
of what was possible within their current operations without causing major disruptions to the existing 
model. When choosing this path, businesses were seen to proactively take measures within the 
business or cooperatively join forces with other agents to develop measures to address climate 
change. Cooperative measures were found within industry groups or between businesses in varied 
industries. The key reinforcing forces generating the use of this strategy was the ability to share risks 
and resources. Climate change literature has ample evidence of market based cooperative 
mechanisms such as emissions trading, JI and CDM projects which were however not evident in this 
study of Australian businesses. With the exception of a few of the transnational businesses in the 
study who stated that their parent organisation had a few projects, most businesses did not engage 
in these ventures citing reasons such as increased costs of administration, necessity to acquire new 
skills and the risks in dealing with third parties from other countries. 
Lastly, the path of strategic opportunism was embraced by businesses which voluntarily chose to seek 
instability with transformative changes to their existing business models. The businesses were seen to 
adopt pre-emptive and innovative strategies spurred on by reinforcing forces such as becoming a 
market leader and long-term vision for the business. Wright and Nyberg (2014) sceptically bracketed 
the efforts of businesses towards climate change related innovation as myths of corporate 
environmentalism. The innovative and pre-emptive strategies evidenced in this research however, 
were supported with factual details in the business documents and they ranged from local, small scale 
ventures for domestic use / consumption such as generating bio-fuels and localised sequestration to 
large scale commercial ventures such as wind / solar / hydro projects.  
9.2.2 Empirical contributions to theory 
The empirical contributions to theory made by this research relate to the findings regarding the 
corporate strategies of Australian businesses from the high emission industries in response to climate 
change. This research advances the limited scholarship on the responses of Australian high emitting 
businesses from the coal, oil and gas, electricity, metals and minerals and chemicals industries.  The 
empirical contributions to B&CC scholarship are set out as follows: 
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First, the complex webs of causation with multitude detracting and reinforcing forces which are 
simultaneously impacting on the businesses in the context of climate change were identified. 
Detracting forces in the internal environment were mainly related to the reluctance of businesses to 
change, to their inability to change and to their identified needs to protect their existing states (see 
Table 66). Detracting forces from the external environment were grouped under the dimensions of 
uncertainties, risks, stakeholder impacts and lack of technology (see Table 67). Reinforcing forces 
emanating from the internal environment included factors such as seeking opportunity, climate 
change responsibility, reputation enhancement and possession of dynamic capabilities (see Table 68). 
Reinforcing forces from the external environment were grouped under the dimensions of resource 
impacts, relationship with agents, policy impacts and natural environment impacts (see Table 69). 
Analysing the detracting and reinforcing forces that influenced business responses, it was found that 
factors related to the initial conditions within the businesses such as their values and mission, sense 
of environmental responsibility, increasing costs of energy, and carbon legislation served as incentives 
for emission reduction. However, the detracting forces which included business growth leading to 
increased absolute emission figures, the limited availability of suitable replacements for emission 
intensive technology and also their limited ability to reduce dependence on fossil fuels for energy due 
to the lack of equivalent alternative sources held businesses back from progressing further in their 
endeavours to reduce emissions.  Cost factors in the development of any of these solutions are linked 
to financial risks, loss of profit and ROI risks. Complexities for business choice of strategies arise from 
the fact that businesses are simultaneously impacted by detracting and reinforcing forces in varying 
intensities resulting in the same business exhibiting multiple responses sometimes in juxtaposition to 
each other depending on the context.  
Second, the four identified paths of strategy selection reveal the choice of strategies used by the 
businesses in response to climate change and how they choose their strategies. They include a) the 
path of strategic resistance which included preventing change; b) the path of strategic response which 
included preparation, protection, profit generation and adaptation; c) the path of strategic choice 
which included developing solutions, sharing risk and resources, reputation enhancement, 
organisational changes and changing cultures and d) the path of strategic opportunism which included 
pioneering technology and renewables, and long term vision. 
Analysing the paths of strategy selection chosen by the businesses furthers knowledge on how 
businesses chose their strategies in response to climate change as demonstrated in section 8.4 using 
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E1 as an example. High impact of detracting forces from both internal and external environments drew 
businesses towards seeking stability and choosing the path of strategic resistance leading to resistive 
strategies (inactive strategy was not evident in this research). High impact of reinforcing forces from 
both internal and external environments drew businesses towards seeking instability and choosing 
the path of strategic opportunism using pre-emptive and innovative strategies.  
Combinations of high detracting forces and low reinforcing forces led businesses towards seeking high 
bounded instability and the path of strategic response using reactive and adaptive strategies. 
Combinations of high reinforcing forces and low detracting forces led businesses towards seeking low 
bounded instability and the path of strategic choice using cooperative and proactive strategies. For 
example, the choice of the path of strategic opportunism entailed actions such as reducing 
dependency on fossil fuels, future planning and becoming a market leader related to pre-emptive 
strategies; developing environmental solutions and venturing into renewables related to innovative 
strategies.  
Third, this research advances knowledge on the similarities and differences between the responses of 
the Australian high emission businesses studied from the five industries of coal, oil and gas, electricity, 
metals and minerals and chemicals, within the same industry and across the five industries. A 
comprehensive analysis of the internal and external environments within which the businesses are 
operating in the context of climate change revealed the range of detracting and reinforcing forces 
which impact on the business choice of strategies. Industry level insights led to an understanding of 
what differentiates businesses in the same industry considering they were subject to similar forces 
from the external environment. This led to the identification of the strength of the forces emanating 
from the initial conditions in the internal environment of the businesses, in shaping the course of 
business responses. Forces such as leadership direction, the availability of climate change capabilities 
or the possibility of acquiring the capabilities, the attitudes and beliefs related to climate change and 
the climate change identity assumed by the business, in combination, served to differentiate the 
responses of businesses within the same industry. These factors led to the differences in how the 
businesses within an industry subjected to similar external forces from the dynamism and the 
emergence in the external environment, exhibited both similarities and differences in their responses 
to climate change. For example, amongst the metals businesses, M1 led by a proactive leader and 
assuming a forward-thinking climate change identity was seen taking steps to acquire capabilities to 
adopt the path of strategic opportunism engaging in pre-emptive and innovative strategies, while the 
 354 
 
other metals businesses were mostly moving between the paths of strategic response and strategic 
choice.  
Comparing strategies across the five industries, factors such as the sources of their emissions, the 
tendency to seek stability or to embrace instability, the need to protect existing business operations, 
attitude to taking risks and seeking opportunities, impact on their customers and the impact of 
business structures were identified as key factors differentiating business responses to climate 
change. How the different industries reacted to the carbon tax is a prime example of the differences 
between the industries. While the fossil fuel industries unequivocally opposed the tax and threatened 
to pull out of Australia, the electricity retailers on the other hand were investing heavily in renewables 
and were seen to support carbon policy and influence legislative measures with a preference for 
emissions trading over carbon tax. The chemicals businesses opined that the carbon tax was a good 
measure to drive growth in the renewables sectors despite facing adverse consequences financially 
and in customer related repercussions. 
All the businesses in all the industries were engaged in protecting existing operations to varying 
degrees ranging from the fossil fuel industries which exhibited higher levels of resistance to change, 
to the electricity retailers at the other end of the scale who were forging ahead in the pursuit of 
renewables. All businesses were engaged in actions aimed at reducing emissions intensity (though not 
at the scale needed) and achieving energy efficiencies. What set apart the chemicals and metals 
businesses were their efforts (though limited) to research and develop alternate sources of energy 
ranging from bio-fuels, co-generation efforts and utilisation of the carbon emissions produced to 
generate heat. These forays were fuelled by increasing energy prices and their carbon tax liabilities.  
Lastly, using a critical perspective facilitated by the complexity framework which assisted in studying 
the big picture, this research explores the pathways for businesses when the win-win opportunities 
facilitating beneficial outcomes for both businesses and the environment are not available any more. 
As seen in the research, businesses though engaging in plucking the low hanging fruits of energy 
efficiency, reduction of energy consumption and reduction of emission intensity measures were 
reporting increases in total emissions. This necessitated to look at solutions beyond businesses. This 
research highlights the inability of businesses to achieve the reductions in emissions that is required 
globally without the coordinated effort of all sectors of society. This contribution to practice is in 
relation to the popular belief that businesses which are the main source of emissions are also 
responsible for reducing emissions and that they need to step up their efforts to reduce emissions.  
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An over-reliance on businesses to solve climate change issues is evidenced in climate change 
discourse. This research investigated this premise to conclude that business efforts to reduce 
emissions are intrinsically linked to the actions of other agents and cannot work in isolation to reduce 
emissions as has been identified in literature (Wittneben et al. 2012). The findings go beyond this 
accepted premise to identify the detracting forces attributed to other agents in the business 
environment as perceived by the businesses. Detracting forces attributed to other agents in the 
environment such as government, consumers, research organisations, and renewable energy 
providers, have been identified, suggesting pathways for the other agents to assist businesses in 
responding to climate change. The findings include the need to reduce consumption, advance 
technological solutions, enhance skills and knowledge, champion renewables, consolidate and have 
clarity in carbon policies and lastly for all of society to wake up to the imperative need for holistic 
solutions to climate change.  
9.3 Contributions to policy and practice 
This research makes several contributions to policy and practice. The holistic study of business 
responses within the context of the business environment facilitates contributions beyond the focus 
of businesses. However, the proposed contributions are specifically related to the business 
environment within which Australian high emission businesses from the coal, oil and gas, electricity, 
metals and minerals, and chemicals industries are operating and are based on the perceptions of the 
businesses studied.  Further research is required to investigate the perspectives of the other agents 
involved. The contributions to policy and practice are related to manipulating the future towards a 
carbon neutral path, inadequacy of the invisible hand of the market and future policy formulation.  
These three contributions are discussed below: 
First, this research proposes methods to manipulate businesses towards a carbon neutral path. While 
this research reiterates the key principle of self-organisation as the freedom to act it also 
acknowledges that self-organisation can be influenced by manipulating external factors and inter-
agent interactions to steer entities towards desired outcomes (Caldart & Ricart 2004). This is a critical 
aspect of self-organisation for business managers and regulatory agents who have the capacity to 
influence the internal and external business environments to steer business responses to climate 
change. Reducing the impact of detracting forces is key to facilitating enhanced business efforts to 
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reduce emissions. The key detracting forces identified in this research relate to the non-availability of 
an equivalent alternative to coal, inadequate renewable energy supplies, uncertainty in policy, lack of 
skills and knowledge, lack of suitable low emission technology and the growth of the companies. 
Enhancing reinforcing forces such as the introduction of carbon legislation and increased pressure 
from stakeholders while in themselves cannot drive emission reductions, they have the potential to 
spur research and development and innovation of low emission solutions.  
Second, this research surmises the inadequacy of corporate responses to achieve the necessary 
reduction of emissions to address climate change. Waiting for the invisible hand of the market to find 
as opined by Teece, Peteraf and Leih (2016) a solution for the tragedy of the commons as represented 
by climate change will not help to solve the super wicked problem engulfing the earth. Self-regulated 
market-based mechanisms such as emission trading (Wittneben & Kiyar 2009) have proved to be 
controversial and not favoured by most of the domestic businesses in the study. Macro-economic 
instruments such as pricing carbon and micro-economic techniques encouraging consumers to make 
environmentally friendly choices have been identified by Webb (2012) as two main approaches to 
transition to a low carbon society. The research findings echo these two sentiments. The introduction 
of the carbon tax in Australia spurred increased efforts by the businesses to reduce their emissions. 
Few interviewees despite the financial implications of the tax for the businesses, opined that the tax 
was a good incentive to drive research and development of low emission solutions to their current 
processes aimed at reducing their tax liabilities.  Some form of legislation is required to steer 
businesses towards a carbon neutral path. With reference to consumers making environmentally 
friendly choices, Urry (2011) suggested that low carbon alternatives should not be advocated because 
of a fear of the future, but rather, as a fashionable and desirable alternative. Key hurdles to this path 
would be the availability and the affordability of low emission alternatives. Top down legislative 
controls together with modifying consumer behaviour by facilitating innovative alternatives are 
necessary to address climate change. 
Third, with reference to future policy formulation, this research identified key criticisms of the carbon 
tax as perceived by the businesses which need to be addressed. They include (1) the Australian carbon 
tax was not in line with international developments (2) the businesses were better prepared for the 
tax but the government did not seem to have the administration system for the tax fully sorted out 
and that they were improvising on the go (3) there were multiple regulations and policies which was 
a big burden on their administration systems resulting in a need for a consolidated national policy  (4) 
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the carbon tax was only a revenue generating instrument for the government and not really meant 
for driving reduction in emissions and (5) the costs of auditing and the expertise of the auditors as 
required by the government. Several interviewees demanded transparency of the use of the revenue 
raised by the tax towards renewable energy projects. Most importantly, businesses needed certainty 
in the direction of policy stating that politicians were focused short-term while businesses had to think 
long term to formulate and implement strategies.  
9.4 Research Design Limitations 
The first limitation identified pertains to the sample. Given that 17 businesses with high-emissions 
agreed to participate, it implied that these businesses were engaged in activities related to climate 
change as was evidenced in the study. It introduced self-serving bias in the research. Businesses which 
were approached and did not agree to participate in the study, however, cannot be assumed to be 
non-active in reducing emissions as was shown by a scrutiny of their web sites. As the sample chosen 
was from the high emitters list and in the high market capitalisation ASX industry lists, the study does 
not include the issues faced by medium and small businesses in the chosen industries in relation to 
climate change. A wider selection of the sample to include medium and small businesses can assist in 
understanding the effect of smaller operations and reduced financial resources on climate changed 
related business strategies. 
The second limitation pertains to the timeframe in which data were collected. The time restrictions of 
a doctoral study meant that it was not possible to gauge the effects of the repeal of the carbon tax. 
Longitudinal studies can provide opportunity to test the research findings with reference to the 
relationship between the conditions in the business environment and the forces of attraction 
impacting on the businesses and the choice of strategies evidenced. Specifically, the effects of the 
absence of a carbon tax on business responses will provide valuable insights for future decisions to 
introduce carbon pricing. 
The third limitation pertains to the limited scope of this study with reference to the period and location 
of study. This research is specific to the period 2012/13 when the carbon tax was introduced in 
Australia. The generalisability of these findings to other businesses, other locations or other 
timeframes would have to be cognisant of the similarity in the environmental conditions. 
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Researcher bias has been frequently quoted as a limitation. In the case of this research, the findings 
of the research highlight the detracting forces which prevent businesses from substantial reductions 
of emissions necessitating holistic solutions involving all sectors of society. This was a marked shift 
from the original beliefs of the researcher in terms of the onus on businesses to reduce emissions, 
establishing that researcher’s bias was not a limitation in this research. 
The above limitations help to identify future avenues for research in this field as detailed in the next 
section. 
9.5 Directions for Future Research  
The first recommendation is for follow up research on the sample used in this study to further 
understand the impact of the environmental forces on business strategy. The findings will assist in 
assessing the effect of changing environmental conditions on business responses, in particular, the 
repealing of the carbon tax. This research presented the findings related to a snapshot in time just 
before and during the very early implementation of the carbon tax in Australia. This provided an 
exclusive opportunity to study the implications of a carbon price on business behaviours and 
presented the conditions in the business environment, the forces of attraction present and the 
strategies used by the businesses at that point of time. Inaction did not feature as a strategy option at 
the time of study. But with the subsequent repealing of the tax, the changes in the global arena with 
the Paris agreement, and the continued uncertainty in the national climate policies, it will be 
enlightening to follow up on the same businesses to assess their current practices. Longitudinal studies 
linking business actions to changes in the environment will provide valuable insights both to strategy 
theories and to business practice in the context of climate change. 
The second recommendation is to develop longitudinal case studies of the two electricity businesses 
seen to be in the forefront with their proactive and innovative strategies particularly in the field of 
renewable energy production on a commercial scale, to delve deeper into the conditions which make 
them so. The study can assess the effect of the changes in the business environment particularly 
related to carbon legislation on their renewable energy efforts. The findings will be valuable to both 
climate change studies and to innovation studies. 
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The third recommendation is for further research to test and develop the IDEAS complexity and 
theoretical frameworks and the IDEAS strategy selection process model developed in this research. 
Further testing of the IDEAS complexity framework for other applications in social contexts and the 
IDEAS theoretical model for other studies in climate change. The IDEAS Strategy Selection process 
model has been developed specifically for this research and incorporates the findings related to the 
corporate strategies of the businesses studied in response to climate change.  The model needs to be 
tested in other contexts of strategy selection leading to the development of a generic model to study 
strategy selection in any context. Additionally, the implied relationships in the model need further 
testing. 
The fourth recommendation is for further research to augment the findings of this research which 
focused on business perceptions by studying the other key agents in the climate change scenario. The 
developed frameworks can be adapted for the purpose. The findings that relate to the other agents 
in the climate change scenario such as customers, government and NGOs, as perceived by the 
businesses studied, need to be studied further incorporating the views of the concerned agents, to 
develop agendas for action.  
The fifth recommendation for future work is for multi-disciplinary global studies to understand climate 
change on a more holistic level. In the case of responses to climate change there is a dire need for 
experts from various fields to join hands and study the big picture. Bringing together experts from all 
parts of the world from the disciplines of sociology, psychology, economics, technology, environment, 
politics, law, management and strategy to pool their expertise and conduct coordinated research is 
crucial for understanding and addressing climate change. Currently, climate change researchers are 
working in silos. Multi-disciplinary teams of experts need to be brought together to conduct 
coordinated global multi-disciplinary research to understand the implications of climate change. 
9.6 Wrapping Up the Thesis 
The aim of this research as set out in Chapter 1 was to advance knowledge on corporate strategies 
undertaken by Australian businesses from the high-emission industries in response to climate change. 
To achieve this aim, this research was designed as a holistic study of business responses within the 
context of the internal and external environments within which they operated. This study responded 
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to the need for a suitable frame to study the big picture which prompted the use of complexity 
concepts to understand corporate strategies in response to climate change.  
Wittneben et al. (2012) emphasised the importance for a holistic approach to studying climate change 
in the context of the business environment. 
We suggest that climate change is not just an environmental problem 
requiring technical and managerial solutions; it is a political issue where 
a variety of organizations – state agencies, firms, industry associations, 
NGOs and multilateral organizations – engage in contestation as well as 
collaboration over the issue. …... Given the urgency of the problem and 
the need for a rapid transition to a low-carbon economy, there is a 
pressing need for organization scholars to develop a better 
understanding of apathy and inertia in the face of the current crisis and 
to identify paths toward transformative change (Wittneben et al. 2012) 
This research revealed that ‘apathy and inertia’ was not evidenced in Australian businesses from the 
high emission industries at the time of the study. However, it concurs that climate change issues 
cannot be solved by businesses in isolation and that there is a need for all sectors of society to work 
together to develop coordinated solutions. By taking an overall view of the influences of external 
agents and emerging changes in the external business environment, along with the initial conditions 
within the businesses, this study widened the focus on what businesses are doing to understand what 
makes them do what they do, and what restrains them from doing what they need to, to steer the 
world towards a low carbon economy.  
Businesses were seen traversing four paths in the selection of their strategies: the paths of strategic 
resistance, strategic response, strategic choice and strategic opportunism. Impacted by detracting and 
reinforcing forces from the internal and external business environments, businesses are negotiating 
between stability and instability in responding to climate change. The differences in the forces of 
attraction for each of the businesses resulted in the similarities and differences between the responses 
of the businesses both within an industry and across industries as presented in Chapter 7, part 3. These 
postures resulted in a large variety of business responses. However, these actions did not translate 
into reduction of emissions which are required on a substantial scale if Australia is to meet the 2030 
emission reduction targets.  
 361 
 
This research revealed that the businesses investigated from the high emission industries in the top 
300 Australian emitters list were recording substantial growth in their businesses. This growth was 
reflected in increase of absolute emissions though the businesses claimed that they were achieving 
reductions in emissions intensity per unit of the production volumes This inadequacy of business 
efforts to reduce levels of absolute emissions investigated in Chapter 7 Part 4 shifted the focus to the 
roles of other agents in the climate change scenario to conclude that holistic efforts by all sectors of 
society are required to address and arrest climate change. The climate change Megatron is looming 
large and gaining strength threatening to engulf the world. Isolated pitch fork and revolver battles 
cannot make even a dent in the armour of the common enemy. Using Gladwin’s (1993 p. 56) analogy 
in the context of greening, responses to climate change need to progress in leaps and bounds beyond 
the ‘rearranging of the deck chairs on a “Global Titanic”’ as literally and figuratively the world is headed 
towards the iceberg lurking ahead. 
To end on a brighter note, Davidson’s (2010) optimistic statement that human agency is the greatest 
asset of social systems and why system collapse need not be considered inevitable brings in a ray of 
hope in the existing stalemate in carbon related endeavours. Components of the ecosystems are not 
capable of deliberate action, but humans can act both at individual and at group level. On this will rest 
the hope for the preservation of the planet as we inherited it, for future generations. 
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APPENDICES 
Appendix 1: Australian Emissions Inventory 
National Inventory – Annex A sectors:  for the four quarters to December 
quarter 2009 
% of total 
national 
emissions 
Energy – Electricity     202 Mt CO2-e 37.6% 
Energy – Stationary energy                              89 Mt CO2-e 16.5% 
Energy – Transport     79 Mt CO2-e 14.7% 
Energy – Fugitive emissions   39 Mt CO2-e 7.4 % 
Industrial processes    31 Mt CO2-e 5.8% 
Waste       15 Mt CO2-e 2.8% 
Agriculture      86 Mt CO2-e 16.2 % 
National Inventory total (b)     537 Mt CO2-e 100% 
a. Notes: The national inventory total does not include estimates of net credits from article 3.3 Land Use, 
Land Use Change and Forestry activities, which are estimated on an annual basis only. 
° Electricity – includes emissions from the generation of electricity and biogenic fuels, petroleum 
refining 
° Stationary energy – includes emissions from combustion of coal, gas and oil (excluding electricity) 
° Transport – includes emissions from road transport (passenger cars, trucks and light commercial 
vehicles), civil aviation, domestic shipping and railways. 
° Fugitive emissions – includes emissions associated with coal mining, handling and 
 decommissioned mines; oil and natural gas production, processing and distribution. 
° Industrial processes – includes emissions from  
- Mineral products (cement, lime, limestone, dolomite, production of iron and steel, glass, 
magnesia products and soda ash. 
- Chemical industry (production of nitric acid, ammonia, acetylene, polymer and other 
chemicals. Production of titanium dioxide and synthetic rutile and the use of N2O in 
aerosols and anaesthesia. 
- Metal production – iron and steel production and aluminium smelting,  
- Food and drink industry 
- HFC refrigerants used in refrigerators and air-conditioners 
° Waste – solid waste disposal, treatment and disposal of waste water, septic tanks and incineration. 
° Agriculture – livestock, crops, soil and fire related emissions 
° Land use, land use change and forestry – removals associated with afforestation and reforestation 
activities, deforestation. 
Source: (Department of Climate Change and Energy Efficiency 2011a) 
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Appendix 2: Climate Change Policy Events Timeline 
Timeline of Global and Australian climate change policy related events from 1972 to current events 
Source: Talberg, Hui and Loynes (2016), Timeline of Australian Climate change policy, Research Paper 
Series 2015-16, Parliament of Australia. 
http://parlinfo.aph.gov.au/parlInfo/download/library/prspub/2875065/upload_binary/2875065.pdf 
Date Global  Australian 
June 1972 Stockholm declaration acknowledges the 
relationship between humans and their 
environment: Through the Stockholm 
Declaration the world acknowledges that 
‘In the industrialized countries, 
environmental problems are generally 
related to industrialization and 
technological development.’ 
 
December 1972  Whitlam Government takes Office 
November 1975  Fraser Government takes Office 
March 1976  The Australian Academy of Science (AAS) reports that 
human activities are likely to contribute to warming: 
However, the report concludes that ‘there is no 
evidence that the world is now on the brink of a major 
climatic change’. 
February 1979 First international conference on climate 
change: At the World Meteorological 
Organization (WMO) World Climate 
Conference in Geneva international 
experts discuss, for the first time, the link 
between human activities and climate. 
 
March 1983  Hawke-Keating Government takes office 
June 1988 First global emissions reduction targets 
(the ‘Toronto targets’): At the Toronto 
conference on climate change a target of 
20% reduction in greenhouse gas 
emissions by 2005 on 1988 levels is 
proposed. 
  
November 1988 First meeting of the Intergovernmental 
Panel on Climate Change (IPCC): The IPCC 
is an international working group of 
experts tasked with reviewing and 
synthesising peer-reviewed research 
publications on climate change. 
 
1989  First Australian greenhouse gas emissions reduction 
proposal submitted to Cabinet: Senator Graham 
Richardson (Minister for the Arts, Sport, the 
Environment, Tourism and Territories) submits to 
Cabinet a proposal for a 20% reduction in 1988 
Australian greenhouse gas emissions levels by 2005 
August 1990 IPCC releases its First Assessment Report 
(FAR): 
The IPCC FAR notes with certainty that:  
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Date Global  Australian 
• a natural greenhouse effect warms the 
Earth  
• human activities contribute to 
atmospheric concentrations of 
greenhouse gases.  
Several predictions are made about the 
effect of an enhanced greenhouse effect 
on the climate. 
October 1990  Australian Government adopts the ‘Toronto targets’ 
with provisos: 
Senator Richardson’s 20% target, which had originally 
been rejected, is accepted and announced on 11 
October 1990 as an ‘Interim Planning Target’ with the 
proviso that the reduction would not be at the expense 
of the economy (the ‘no regrets’ strategy). The Council 
of Australia Governments (COAG) endorses the target. 
The Senate Standing Committee on Industry, Science 
and Technology is tasked with investigating the costs 
and benefits of meeting the target. 
December 1990 First global treaty on climate change 
established (UNFCCC): Prompted by the 
IPCC FAR, negotiations begin for a global 
treaty responding to climate change. This 
treaty later becomes known as the United 
Nations Framework Convention on 
Climate Change (UNFCCC). 
 
December 1991  Keating Government takes office 
May 1992 The United Nations General Assembly 
adopts the UNFCCC: 
After 15 months of negotiations the 
treaty is open for signatures in June 1992. 
 
June 1992  Australia signs the UNFCCC at the UN Conference in 
Rio de Janeiro, Brazil: Ros Kelly, MP (Minister for the 
Arts, Sport, the Environment and Territories), signs the 
UNFCCC on behalf of Australia at the United Nations 
Conference on Environment and Development (or 
UNCED, informally known as the “Rio Earth Summit”). 
The UNFCCC aims to stabilise atmospheric greenhouse 
gas concentrations in time to protect ecosystems, food 
security and economic development from the threat of 
climate change. By signing the treaty Australia indicates 
its acceptance of the principles of the Convention 
December 1992  The National Greenhouse Response Strategy (NGRS) 
released: The NGRS is endorsed by the Commonwealth, 
state and territory Governments at a COAG meeting. 
The NGRS is a mechanism to audit and facilitate 
national approaches to limit greenhouse gas emissions 
so that Australia can meet its commitments to the 
UNFCCC. The strategy relies on action with no negative 
impacts on the national economy or on Australia’s trade 
competitiveness (‘no regrets’ strategy). The strategy 
includes the formation of the National Greenhouse 
Advisory Panel. 
December 1992  Australia ratifies UNFCCC: Australia is the ninth country 
to ratify the UNFCCC 
March 1994 UNFCCC comes into force: A minimum of 
50 ratifications is reached in December 
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1993. This allows the UNFCCC to come 
into force ninety days later 
September 1994  Australia meets its first commitment to the UNFCCC: 
In preparation for the first Conference of Parties (COP) 
in 1995, Australia lodges its first national 
communication to the UNFCCC. This document outlines 
how Australia is to meet its obligations to the UNFCCC 
and includes the National Greenhouse Gas Inventory, 
which tracks Australia’s greenhouse gas emissions. 
March 1995 First UNFCCC Conference of the Parties 
(COP1) held in Berlin, Germany: COP1 
agrees to the Berlin Mandate, a process 
for strengthening developed nations’ 
greenhouse gas emissions reduction 
commitments via the adoption of a 
protocol or other legal instrument. 
Government introduces Greenhouse 21C plan: The 
‘Greenhouse 21C plan’ supplements the NGRS with a 
number of additional measures to curb greenhouse gas 
emissions. One of these is the ‘Greenhouse Challenge’ 
program, a voluntary scheme for major companies and 
industry sectors to reduce greenhouse gas emissions. 
December 1995 IPCC releases its second assessment 
report (SAR): 
The IPCC SAR states that “there is a 
discernible human influence on global 
climate”. 
 
March 1996  Howard Government takes office 
July 1996 Second UNFCCC COP held in Geneva, 
Switzerland: COP2 develops the Geneva 
Ministerial Declaration. The Declaration 
recognises the importance of the IPCC’s 
SAR and urges member countries to 
develop legally-binding emissions targets. 
Australia announces involvement in Pilot Phase of 
UNFCCC’s ‘Activities Implemented Jointly’ 
- involves countries undertaking emissions reduction 
projects in other countries 
1996  The National Greenhouse Advisory Panel releases the 
results of a major review of the NGRS 
February 1997  Public submissions sought to guide Australia’s 
response to climate change - release of a discussion 
paper by the Intergovernmental Committee on 
Ecologically Sustainable Development entitled ‘Future 
directions for Australia’s National Greenhouse 
Strategy’. Submissions are sought to guide the 
principles and measures that would feature in the 
National Greenhouse Strategy 1998. 
September 1997  Government says that adoption of emissions reduction 
targets would have a devastating impact on Australian 
industry and its ability to create jobs 
November 1997  Australia lodges its second national communication to 
the UNFCCC: Australia outlines how it intends to 
progress its international obligations. The strategies 
include establishing a statutory greenhouse body (the 
future Australian Greenhouse Office) and investment in 
renewable energy, energy reform, revegetation, and 
energy efficiency standards and labelling. 
November 1997  ‘Prime Minister’s package’: Funding is provided for 
strategies outlined in Australia’s second national 
communication to the UNFCCC. A target of an 
additional 2% of electricity to be sourced from 
renewable sources by 2010 is made. 
December 1997 Third UNFCCC COP held in Kyoto, Japan – 
Kyoto Protocol adopted: The Kyoto 
Protocol is adopted after two years of 
negotiations. Australia secures a 
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controversial concession to include land-
use change and forestry as part of the net 
emissions in the 1990 baseline (later 
known as the ‘Australia clause’). To come 
into effect the Protocol must be ratified 
by: • at least 55 Parties to the Convention 
and • countries responsible for a 
combined total of 55% of carbon dioxide 
emissions (at 1990 levels) from developed 
countries 
April 1998  The Australian Greenhouse Office (AGO) is 
established: Australia is the first country to establish a 
government agency dedicated to reducing greenhouse 
gas emissions The AGO is responsible for managing the 
‘Prime Minister’s package’. 
29 April 1998  Australia signs the Kyoto Protocol: Australia signs the 
Kyoto Protocol, along with 20 other countries. 
However, Australia does not ratify the Kyoto protocol 
and therefore the targets are not legally binding 
November 1998 Fourth UNFCCC COP held in Buenos 
Aires, Argentina. The Buenos Aires Plan 
of Action is developed to strengthen the 
financial and technological side of 
emissions trading to help bring the Kyoto 
Protocol into force. 
NGRS is replaced by the National Greenhouse Strategy 
(NGS): The AGO launches the NGS, which extends and 
supersedes the NGRS. 
March 1999  The AGO releases the first of four discussion papers on 
emissions trading: The first discussion paper, 
‘Establishing the Boundaries’ of the National Emissions 
Trading series, details the principles and framework for 
how an emissions trading system (ETS) might operate. 
May 1999  ‘Measures for a Better Environment’ package is 
announced: New funding is announced in the 2000-01 
Budget for reductions in greenhouse gas emissions and 
to encourage the uptake of renewable energy. More 
than half of this funding is dedicated to the Greenhouse 
Gas Abatement Programme to ‘support activities that 
are likely to result in substantial reductions in 
greenhouse emissions or substantial enhancement of 
carbon sinks, and are consistent with ecologically 
sustainable development’ 
June 1999  The AGO releases second discussion paper on 
emissions trading: This discussion paper discusses the 
allocation of permits, permit duration and how to 
progress towards emissions trading in Australia. 
October 1999 Fifth UNFCCC COP held in Bonn, 
Germany: COP5 is a technical meeting. 
Annex I (industrialised) countries are 
asked to adopt the UNFCCC guidelines for 
reporting emissions. 
The AGO releases third discussion paper on emissions 
trading: This discussion paper explores the framework 
for a national ETS and how carbon sinks might be 
included. 
December 1999  The AGO releases the fourth and final discussion paper 
on emissions trading: This discussion paper covers the 
design of carbon permits, how emissions would be 
monitored and reported, and how the market could 
operate. 
November 2000 Part one of the Sixth UNFCCC COP held in 
The Hague, Netherlands: Heated debate 
over the role of developed countries is 
Australia’s Greenhouse Future’ Senate Committee 
report released: The report criticises the Government 
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heard. Discussions falter and the 
conference is suspended without 
agreement. 
for a lack of commitment to climate change policy. 
More than 100 recommendations are made. 
Jan 2001 IPCC releases its third assessment report 
(TAR): The IPCC TAR details the growing 
scientific evidence that global 
temperatures have increased over the 
20th century. Temperatures are predicted 
to increase by 1.4– 5.8°C over the next 
century. 
 
April 2001  Mandatory Renewable Energy Target scheme (MRET) 
starts: The MRET commences under the Renewable 
Energy (Electricity) Act 2000. It mandates, as initially 
proposed in the Prime Minister’s Package, that by 2010 
electricity retailers and other large electricity buyers 
source an additional 2% (above 2001 levels of about 8%) 
of their electricity from renewable or specified waste-
product energy sources. Annual targets are defined. 
June 2001  Government rejects Senate Committee 
recommendations: The Government response to The 
Heat is On: Australia’s Greenhouse Future rejects the 
report’s criticisms of existing Government climate 
change policy and programs 
July 2001 Part two of COP 6 held in Bonn, 
Germany: Talks resume after breaking 
down in 2000. The Bonn Agreements are 
made, which include implementing the 
Buenos Aires Plan of Action developed at 
COP4. 
 
October 2001 Seventh UNFCCC COP held in Marrakesh, 
Morocco: Marrakesh Accords are 
developed, detailing how to meet the 
Kyoto Protocol targets. The Marrakesh 
Ministerial Declaration is also announced, 
to be used at the upcoming Earth Summit 
in Johannesburg 
 
May 2002 European Union (EU) and Japan ratify the 
Kyoto Protocol:  55 Parties of the 
Convention have now signed the 
Protocol. This is one of the conditions to 
bring the Protocol into force. Japanese 
Prime Minister Koizumi urges Prime 
Minister Howard to sign the Protocol. 
 
June 2002  Australia refuses to ratify the Kyoto Protocol: The 
Howard Government outlines to the Australian 
Parliament that ratifying the Kyoto Protocol is not in the 
nation’s interest. 
June 2002  ‘Independent review of the AGO’ released:  The report 
suggests the AGO’s status as an Executive Agency be 
revoked. It also recommends a review of the NGS. 
August 2002  New climate change strategy announced: David Kemp 
and Alexander Downer announce the ‘Global 
greenhouse challenge: the way ahead for Australia’. 
The Challenge is a four-pronged policy response 
designed to meet Australia’s Kyoto target and 
anticipate adaptation needs. However, the 
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Government still claims the target “does not… provide 
an effective framework”. 
August 2002 The World Summit on Sustainable 
Development in Johannesburg (Earth 
Summit 2002/Rio +10): The 
Johannesburg Declaration is made, urging 
sustainable development globally. 
However, this document has only one 
reference to climate change. 
 
October 2002 Eighth UNFCCC COP held in New Delhi, 
India:  COP8 produces the Delhi 
Ministerial Declaration on Climate 
Change and Sustainable Development, 
which reinforces the need for sustainable 
development. 
 
January 2003  Greenhouse Gas Reduction Scheme implemented by 
the NSW Government: The Greenhouse Gas Reduction 
Scheme (GGAS) is the world’s first mandatory emission 
trading scheme. The GGAS employs a baseline and 
credit system (rather than a cap-and-trade system). 
July 2003  New strategy for emissions trading proposed: Reports 
surface that an ETS plan is presented to Cabinet by 
federal Treasury, Industry and Environment 
departments, backed by at least six government 
portfolios. Following a meeting with industry, the ETS 
plan is set aside by Prime Minister, John Howard. 
December 2003 Ninth UNFCCC COP held in Milan, Italy: 
COP9 establishes a fund to help 
developing countries adapt to climate 
change. 
 
June 2004  Securing Australia’s Energy Future White paper 
released: The paper proposes renewable energy 
initiatives, including an overhaul of the fuel excise 
program and funding for research and development. It 
reaffirms that ratifying the Kyoto Protocol is not in the 
national interest, but that Australia is on track to meet 
its target anyway. 
October 2004  Announcement that the AGO will become part of the 
Department of Environment and Heritage: This change 
is promoted as a cost-saving measure. 
November 2004 Russia ratifies the Kyoto Protocol: 
Developed countries with a combined 
total of 55% of global carbon dioxide 
emissions (at 1990 levels) have now 
approved the Protocol. All conditions for 
the Kyoto Protocol to come into force 
have been met.  Australia still refuses to 
ratify the Kyoto Protocol, stating that it is 
flawed. 
 
December 2004 Tenth UNFCCC COP held in Buenos Aires, 
Argentina: The Buenos Aires Plan of 
Action is adopted and discussions of post-
Kyoto (post-2012) targets begin. 
 
February 2005 Kyoto Protocol comes into force: Ninety 
days after both conditions are met the 
Kyoto Protocol’s 2012 targets become 
enforceable. 
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August 2005  The International Energy Agency (IEA) urges Australia 
to consider an ETS: The IEA releases Energy policies of 
IEA countries - Australia 2005 review, which notes that 
Australia’s emission intensity is one of the highest in the 
world. It urges Australia to consider an ETS. 
November 2005 Eleventh UNFCCC COP held in Montreal, 
Canada:  More than 10,000 delegates 
discuss climate action after the Kyoto 
Protocol ends in 2012. 
 
November 2006 Twelfth UNFCCC COP held in Nairobi, 
Kenya: Compliance rules for the Kyoto 
Protocol are determined. An Adaptation 
Fund is created to help developing 
countries adapt to climate change. 
 
December 2006  Prime Ministerial Task Group on Emissions Trading is 
established: Prime Minister John Howard announces 
the creation of a task group to provide advice on 
designing an ETS for Australia. 
February 2007 IPCC releases its fourth assessment 
report (AR4): The IPCC AR4 affirms with 
90% certainty that increases in global 
temperatures since the mid-20th century 
are driven by anthropogenic greenhouse 
gasses. 
 
May 2007  ‘Shergold Report’ released: The Prime Ministerial Task 
Group on Emissions Trading releases the ‘Shergold 
Report’ which recommends Australia develop an 
emissions trading scheme. 
September 2007  National Greenhouse and Energy Reporting Bill 2007 
receives royal assent: The National Greenhouse and 
Energy Reporting Bill 2007 requires industry to report 
its greenhouse gas emissions, abatement actions, 
energy consumption and production. 
October 2007  Prime Minister John Howard promises an ETS if 
reelected: The Government promises to establish a 
national ETS, starting no later than 2012. The Climate 
Change Fund is announced as an election promise. 
Through this fund revenue from emissions trading is to 
be reinvested into climate change initiatives. 
October 2007  Cabinet rejects proposal to ratify the Kyoto Protocol: 
Reports emerge that Malcolm Turnbull, Minister for the 
Environment and Water Resources, urges Cabinet to 
ratify the Kyoto Protocol but is unsuccessful. 
November 2007  National Climate Change Adaptation Research Facility 
announced: A new facility will be created to research 
the impacts and mitigation of climate change on 
Australian industry and communities. 
November 2007  Rudd government takes office 
December 2007 Thirteenth UNFCCC COP held in Bali, 
Indonesia – Bali Action Plan adopted: 
The Bali Action Plan is adopted. This is a 
workplan to guide the implementing of 
the UNFCCC and its Kyoto Protocol over 
the 2008–2012 period. It emphasises the 
importance of a shared vision, climate 
change mitigation, adaption, technology 
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development and transfer and financial 
assistance to poorer nations. 
December 2007  The Department of Climate Change and Water is 
established: The Department of Climate Change is 
established within the Prime Minister and Cabinet 
portfolio. 
December 2007  Australia ratifies the Kyoto Protocol: Prime Minister 
Kevin Rudd ratifies the Kyoto Protocol, as promised 
during the 2007 election campaign. 
February 2008  Garnaut Review interim report released: Ross Garnaut, 
Professor of Economics at the Australian National 
University was commissioned by Australia's 
Commonwealth, State and Territory Governments to 
undertake an independent review of the impacts of 
climate change on the Australian economy. The interim 
report for the Garnaut Climate Change Review submits 
that Australia is particularly vulnerable to the impacts 
of climate change. It also proposes that Australia should 
establish effective climate policies, the centrepiece of 
which should be an ETS. 
March 2008  Australia’s ratification of the Kyoto Protocol comes 
into effect: The Government issues the Initial Report 
under the Kyoto Protocol detailing how Australia aims 
to reduce greenhouse gas emissions 
July 2008  Green paper on the Carbon Pollution Reduction 
Scheme (CPRS) released: The green paper outlines how 
the Government will implement its proposed ETS. 
July 2008  ‘Strategic Review of Australian Government Climate 
Change Programs’ released: The Wilkins Review 
analyses current climate change programs to determine 
whether they are complementary to the CPRS 
September 2008  Final 2008 Garnaut climate change report released: 
The Garnaut Review provides a detailed analysis of the 
impacts of climate change on Australia and the costs of 
adaptation and mitigation. 
October 2008  Australia's Low Pollution Future: The Economics of 
Climate Change Mitigation released: Treasury 
modelling establishes that there are benefits to 
Australia acting early if other countries also adopt 
carbon pricing but that delaying action may lead to 
higher long-term costs. 
December 2008 Fourteenth UNFCCC COP held in Poznan, 
Poland: An Adaptation Fund is launched 
to help developing countries meet the 
Bali Action Plan. Negotiations on a post-
Kyoto plan continue. 
‘Carbon Pollution Reduction Scheme: Australia’s Low 
Pollution Future’ released: The White paper outlines 
the final design of an Australian ETS. It also outlines new 
2020 emissions reduction targets: • 5% below 2000 
levels without any conditions, but • 15% below 2000 
levels if there is a ‘global agreement where all major 
economies commit to substantially restrain emissions 
and all developed countries take on comparable 
reductions to that of Australia.’ 
May 2009  2009–10 Budget includes major changes to climate 
change policies: • A new target to reduce emissions by 
25% by 2020 on 2000 levels if ‘the world agrees to an 
ambitious global deal to stabilise levels of CO2 
equivalent at 450 parts per million or lower by mid-
century’. • The CPRS will be delayed by one year to 
2011–12 when it will begin with a 12-month $10 fixed 
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price. • The establishment of an Australian Carbon Trust 
to help household improve energy efficiency • The 
launch of a Clean Energy Initiative to support the 
development of low carbon energy. 
May 2009  Government responds to the Wilkins Review: The 
Government agrees to close 13 programs that were 
deemed not complementary to an ETS. 
May 2009  First Australian ETS legislation introduced into 
Parliament: The Carbon Pollution Reduction Scheme 
Bill 2009 is introduced into the House of 
Representatives. 
August 2009  Australian 2020 emissions projections released: The 
Department of Climate Change publishes Tracking to 
Kyoto and 2020. It shows that Australia is on its way to 
meeting its Kyoto Protocol target. 
August 2009  CPRS legislation rejected by the Senate 
September 2009  Renewable energy target increased to 20%: The 
Renewable Energy (Electricity) Amendment Bill 2009 
received royal assent. It amends existing legislation, 
replacing the MRET with the Renewable Energy Target 
(RET). The RET has a more ambitious renewable energy 
target of 20% (45,000 GWh) by 2020. The Solar Credits 
scheme is also introduced it provides multiple credits 
for the installation of household rooftop solar. 
October 2009  Australian ETS legislation introduced a second time: 
The Carbon Pollution Reduction Scheme Bill 2009 is 
reintroduced into the House of Representatives. 
December 2009 Fifteenth UNFCCC COP held in 
Copenhagen, Denmark: Despite 
continued discussion no agreement on 
binding post-Kyoto commitments can be 
reached. The resulting Copenhagen 
Accord, which calls for countries to 
populate a list of national 2020 emissions 
reduction targets, is noted by the COP but 
is not officially accepted or legally-
binding. 
Change of Opposition leadership voids ETS deal: 
Malcolm Turnbull is defeated by Tony Abbott in a 
Liberal Party of Australia leadership spill. Media reports 
suggest that Turnbull had reached a deal with the 
government on CPRS amendments to secure Senate 
support from the Liberal Party. The change of 
leadership rescinds any such negotiations and 
agreements. 
December 2009  CPRS legislation again rejected by the Senate: This 
creates a trigger for a double dissolution election. The 
trigger is not used 
February 2010  Australian ETS legislation introduced a third time: 
According to the Second Reading speech, this version of 
the CPRS bill includes amendments agreed to by the 
Coalition. 
February 2010  Coalition opposition party releases its climate policy: 
The Direct Action Policy aims to meet the 5% emissions 
reduction target by offering incentives for households 
and industry to do so. The centrepiece of the policy is 
an Emissions Reduction Fund designed to reward 
businesses that emit below a baseline and penalise 
those that exceed it. 
February 2010  ‘Adapting to Climate Change in Australia – An 
Australian Government Position Paper’ released: This 
Position paper sets out the Government’s role in and 
strategies for adapting to climate change. 
March 2010  Department of Climate Change becomes Department 
of Climate Change and Energy Efficiency: Through a 
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machinery of government change on 8 March 2010 the 
Department of Climate Change and Energy Efficiency is 
established as a separate portfolio agency. Programs 
from the Department of Environment, Water, Heritage 
and the Arts are transferred across. 
April 2010  CPRS delayed until the end of 2012: Prime Minister 
Kevin Rudd announces that the CPRS will be delayed 
until the end of the Kyoto commitment period at the 
end of 2012. 
June 2010  Deputy Prime Minister Julia Gillard becomes Prime 
Minister after internal party challenge 
September 2010  The Australian Labor Party agrees to a politically 
inclusive committee on climate change: In order to 
form a minority government after the 2010 election, 
Prime Minister Julia Gillard signs agreements with the 
Australian Greens and three independent Members. 
The Labor-Greens agreement stipulates that the 
Government must establish a committee of 
‘parliamentarians who are committed to tackling 
climate change and who acknowledge that reducing 
carbon pollution by 2020 will require a carbon price’ 
September 2010  Multi-Party Climate Change Committee (MPCCC) 
created: As required by the Labor-Greens agreement, 
the MPCCC is formed. 
September 2010  Third CPRS legislation lapses: The Carbon Pollution 
Reduction Scheme Bill 2010 lapses, seven months after 
it was introduced, due to the start of a new parliament. 
November 2010 Sixteenth UNFCCC COP held in Cancun, 
Mexico: The COP produces the Cancun 
Agreements, which reinforces the main 
points of the Copenhagen Accord. The six 
building blocks of the agreements are 
mitigation, transparency, finance, 
technology, forestry and adaptation. A 
decision is made to establish a Green 
Climate Fund to finance climate action in 
developing countries. 
 
January 2011  The RET scheme is split into two parts: The Renewable 
Energy (Electricity) Amendment Act 2010 comes into 
force. It separates the RET scheme into the Large-scale 
Renewable Energy Target and the Smallscale 
Renewable Energy Scheme. 
February 2011  Government launches Climate Commission: This 
independent commission is designed to provide expert 
advice and information on climate change to the 
Australian public. 
March 2011  Legislation is introduced for a carbon offset to create 
incentives for carbon avoidance projects in land 
sector: The Carbon Credits (Carbon Farming Initiative) 
Bill 2011 creates the Carbon Farming Initiative which is 
the first scheme of its kind globally. 
May 2011  Update of Garnaut Review released: The government-
commissioned ‘The Garnaut Review 2011: Australia in 
the global response to climate change’ is released. 
June 2011  Productivity Commission report concludes that 
Australia’s implicit cost of abatement is not high: The 
report related the difficulties in the exercise of 
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measuring and comparing implicit country abatement 
costs in relation to electricity generation. However, the 
findings suggest that market-based approaches are the 
most cost-effective. 
July 2011  Framework for a new ETS released: Government 
releases ‘Securing a clean energy future: the Australian 
Government’s climate change plan’. It outlines the 
Government’s plan to cut 159 million tonnes a year of 
greenhouse gases by 2020. The plan includes putting a 
price on carbon, investing in renewable energy, 
improving energy efficiency and creating opportunities 
in the land sector 
September 2011  The Carbon Farming Initiative legislation receives 
Royal Assent 
November 2011 Seventeenth UNFCCC COP held in 
Durban, South Africa: The Ad Hoc 
Working Group on the Durban Platform 
for Enhanced Action is formed. It is a 
UNFCCC working group to negotiate a 
universal binding climate agreement for 
post-2020. A second phase to the Kyoto 
Protocol is agreed upon. 
ETS legislation is passed by Parliament: The Clean 
Energy Act 2011 is a package of 18 Bills that provides 
the framework for an ETS starting with a threeyear 
fixed-price phase. 
December 2011  Discussion paper on implementing carbon price floor 
released: This discussion paper seeks feedback for 
options to keep the carbon price above a set minimum. 
This is to provide investment certainty. 
June 2012 United Nations Conference on 
Sustainable Development (Rio+20): The 
third international Conference on 
Sustainable Development develops the 
non-binding document ‘The Future We 
Want’. This document, agreed to by all 
192 member states (including Australia), 
stresses the urgent need to take action on 
climate change. 
 
June 2012  $10 billion Clean Energy Finance Corporation (CEFC) 
legislated: Legislation is passed for the CEFC, a $10 
billion fund dedicated to investing in clean energy. 
July 2012  Price on carbon comes into effect: An unlimited 
number of carbon units become available for purchase 
at a fixed price of $23. 
July 2012  Climate Change Authority (CCA) formed: The 
Government establishes an independent advisory body 
on climate change. Its duties include advising on 
pollution caps within an ETS. 
November 2012 Eighteenth UNFCCC COP held in Doha, 
Qatar – Bali Action Plan completed and 
Australia signs on for a second 
commitment period of the Kyoto 
Protocol: The Doha Amendment is 
passed, launching the second 
commitment period of the Kyoto 
Protocol. Australia agrees to join a second 
period of the Kyoto Protocol. 
Australia signs on for a second commitment period of 
the Kyoto Protocol: 
December 2012  ‘Renewable energy target review’ released: The CCA 
reviews the RET target recommending that the overall 
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target remain unchanged and that reviews be 
undertaken only every four years. 
March 2013  ‘Barriers to Effective Climate Change Adaptation’ 
report released: The Productivity Commission (PC) 
report identifies policy and regulatory barriers to 
Australia’s ability to respond or adapt to climate 
change. The report provides recommendations for 
building adaptive capacity. 
March 2013  Government responds to PC report on adaptation: The 
Government agrees to the majority of 
recommendations in the report. 
March 2013  Government responds to CCA’s RET review: The 
Government agreed to all but three of the 34 
recommendations made in the CCA’s report. 
March 2013  Department of Climate Change is disbanded: The 
Department of Climate Change and Energy Efficiency is 
abolished. Most of its functions are moved to the 
Department of Industry, Innovation, Climate Change, 
Science, Research and Tertiary Education, with 
responsibility for energy efficiency transferred to the 
Department of Resources, Energy and Tourism. 
June 2013  Rudd Government takes Office 
July 2013  Government announces intention to move to a full ETS 
in 2014: The Government cites the high cost of living as 
a reason to bring forward by one year the transition 
from a fixed price to an ETS. 
September 2013  Abbott Government takes office 
September 2013 IPCC progressively releases its fifth 
assessment report (AR5) over the next 
year: The AR5 included clearer definitions 
of the risk of climate change affecting 
agriculture, human health, national 
security and the environment as well as 
increased evidence supporting human-
induced climate change. 
Dismantling of four climate change programs begins 
and climate change functions moved into Department 
of Environment: 
• The government begins drafting legislation to repeal 
the Clean Energy Act 2011  
• The government abolishes the Climate Commission • 
Treasurer orders the CEFC to cease investments  
• Environment Minister announces plans to abolish the 
CCA  
• A new Department of the Environment deals with 
matters that include renewable energy target policy, 
regulation and co-ordination; greenhouse emissions 
and energy consumption reporting; climate change 
adaptation strategy and coordination; co-ordination of 
climate change science activities; renewable energy; 
greenhouse gas abatement programmes; and 
community and household climate action. 
October 2013  Climate Council replaces Climate Commission: Funded 
by $900,000 in private donations, the Climate Council is 
launched to continue the work of the disbanded 
Climate Commission. 
October 2013 Nineteenth UNFCCC COP held in 
Warsaw, Poland: The timeline for 2015 
agreement on post-2020 emission 
reduction target is discussed, with a goal 
of state parties finalising their 2030 
carbon reduction goals by first quarter 
2015. 
Government begins consultation on its Direct-Action 
Plan: Stakeholders are asked to comment on an 
Emissions Reduction Fund, the centrepiece of the 
Government’s Direct Action Plan, designed to replace 
the ETS. 
November 2013  Government introduces legislation to repeal ETS, CCA 
and CEFC: The Clean Energy Legislation (Carbon Tax 
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Repeal) Bill 2013 is one of a package of 11 Bills repealing 
the ETS and some related bodies and instruments. 
December 2013  Government releases Emissions Reduction Fund Green 
Paper: The Green Paper describes the design of the 
Emission Reduction Fund, focusing on low-cost 
emission reductions and streamlined administration. 
February 2014  Targets and Progress Review—Final Report released: 
The Climate Change Authority reviews Australia’s 
progress and recommends a minimum reduction of 
15% in greenhouse gas emissions from 2000 levels by 
2020. 
March 2014  Climate Change Authority (Abolition) Bill 2013 is voted 
down: The Senate votes against abolishing the CCA for 
a third time. This Bill will no longer proceed. 
March 2014  The remaining nine ‘carbon tax repeal’ bills are voted 
down: The Senate votes against reading these bills a 
third time. All ‘carbon tax repeal’ bills are no longer 
proceeding. 
April 2014  Emissions Reduction Fund White Paper released: The 
ERF White Paper sets out the final design of the ERF, 
with a reduced emissions target of 421 million tonnes 
of CO2-e over the period to 2020, compared to 431 in 
the Green Paper. 
May 2014  Review of Ozone Protection and Synthetic Greenhouse 
Gas Management Act 1989 starts: The review aims to 
identify areas where the legislation can be streamlined 
or compliance costs reduced, as well as opportunities to 
reduce emissions. The report is yet to be released. 
June 2014  The Government introduces the first Direct Action 
legislation: The Carbon Farming Initiative Amendment 
Bill 2014 establishes the Emissions Reduction Fund, the 
keystone of the Direct Action Plan 
June 2014  ‘Carbon tax repeal’ bills re-introduced to parliament: 
The Clean Energy Legislation (Carbon Tax Repeal) Bill 
2013 [No. 2] and related bills are introduced for the 
second time. 
July 2014  Clean Energy (Income Tax Rates and Other 
Amendments) Bill 2013 [No. 2] voted down: The 
Senate votes against the legislation to maintain the low-
income tax offset after the abolition of the Carbon Price 
Mechanism. 
July 2014  ‘Carbon tax repeal’ bills voted down a second time: 
The Senate votes down all bills except the Climate 
Change Authority (Abolition) Bill 2013 [No. 2] and the 
Clean Energy Finance Corporation (Abolition) Bill 2014. 
July 2014  Carbon tax repeal’ bills introduced a third time: A 
package of all eight bills voted down in the Senate on 
the 10th of July is introduced by the House of 
Representatives for a third time. 
July 2014  Carbon Price Mechanism repealed: The eight ‘carbon 
tax repeal’ bills are passed by the Senate, coming into 
effect on 1 July 2014. Australia becomes the first nation 
to reverse action on climate change. 
September 2014  Energy Green Paper released: The Green Paper focuses 
on ‘reliable and affordable energy’, but is criticised for 
lack of action on carbon emissions or renewable energy. 
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November 2014 US and China governments make joint 
announcement on emission reductions: 
The two nations announce bilateral 
cooperation to adopt a binding protocol 
at the Paris COP meeting in 2015. US will 
aim cut emissions by 26-28% below 2005 
levels by 2025 and China pledged to peak 
emissions around 2030. 
 
November 2014 Australia and China sign climate change 
cooperation MOU: Under the MOU, 
Australia and China will cooperate to 
deliver practical climate change 
outcomes, including through energy 
efficiency; technology cooperation; and 
improved emissions data reporting. 
 
November 2014  Carbon Farming Initiative Amendment Bill 2014 passes 
both houses: The first legislation of the Direct Action 
Plan will commence the following day. 
December 2014 Twentieth UNFCCC COP held in Lima, 
Peru: Negotiations towards the 2015 
agreement stall as developed and 
developing nations argue over who 
should bear the brunt of emission 
reduction, and over contributions to the 
Green Climate Fund. 
Australia pledges $200 million to Green Climate Fund: 
$200 million over four years from the foreign aid 
program is pledged to the UNFCCC Green Climate Fund. 
December 2014  Environment Minister requests special review by the 
Climate Change Authority: The review is to cover 
Australia’s future emission reduction targets, whether 
Australia should have an Emissions Trading Scheme, 
and what action Australia should take after the Paris 
meeting in 2015. 
December 2014  Climate Change Authority releases Carbon Farming 
Initiative Review: The CCA finds that the CFI achieved 
some real emissions reductions, but participation was 
lower than expected. 
December 2014  Second Renewable Energy Target Review released: 
The CCA assessed the RET as effective and does not 
support scaling back the target. However, they did 
propose delaying the target increase due to lack of 
investor confidence. 
January 2015  Technical Advisory Forum on climate records formed: 
The Forum will conduct an independent quality analysis 
of the Bureau of Meteorology’s long term temperature 
data sets, including how the data is adjusted and 
analysed. 
March 2015  Setting Australia's post-2020 target for greenhouse 
gas emissions Issues Paper released: The paper raises 
questions about what Australia’s post2020 emission 
reduction target should be, and how that target would 
affect the nation. 
April 2015  Energy White Paper released: The White Paper 
promotes increasing competition and production of 
energy, while reducing the cost of electricity. 
May 2015  Renewable Energy Target released: The RET is 
announced as 33,000 gigawatt hours, or 23.5%, of the 
estimated electricity generation for 2020. 
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Date Global  Australian 
June 2015  Technical Advisory Forum on climate records releases 
report: The report found that BOM’s temperature data-
set is well maintained, but suggests that BOM refine 
some of its statistical methods, improve public 
understanding of the program, and avoid using jargon 
when discussing uncertainty. 
July 2015  Final report on Australia’s future emissions reduction 
targets released: In the first of the special review 
reports the CCA recommends a 2025 target of 30% 
below 2000 levels. 
August 2015  Australia’s post-2020 emission reduction target 
announced: The nation will aim to reduce greenhouse 
gas emissions by 26-28% below 2005 levels by 2030. 
August 2015  Setting Australia's post-2020 target for reducing 
greenhouse gas emissions final report released: The 
task force states that Australia’s post-2020 emission 
reduction target is a ‘strong and fair contribution’ to the 
global efforts to mitigate climate change. 
September 2015  Turnbull Government takes office 
  Federal opposition announce climate change policies: 
Labor commits to an Emissions Trading Scheme and 
50% of Australia’s electricity from renewable sources by 
2030. 
October 2015  The Office of Climate Change of Renewables 
Innovation is established: The Office brings together 
the Clean Energy Regulator, the Clean Energy Finance 
Corporation, ARENA, the Climate Change Authority and 
the climate change and renewable energy functions of 
the Department of the Environment. 
October 2015  Government states temperature commitment: 
Environment Minister announces the Government is 
committed to “keeping global warming to 2 degrees”. 
November 2015  Australia elected to head Green Climate Fund Board: 
The UNFCCC fund supports small developing island 
states to mitigate the impacts of climate change. 
November 2015 Twenty-first UNFCCC COP held in Paris, 
France: The Paris Agreement is adopted 
by 195 nations, the first universal, legally 
binding climate change agreement. The 
Agreement aims limit the increase in 
global temperature to 1.5°C and to reach 
peak carbon emissions as soon as 
possible. 
Federal opposition releases emissions reduction 
target: Leader of the Opposition, Bill Shorten, 
announces a 45% emission reduction target by 2030, 
from 2005 levels, as a “basis for consultation”. 
December 2015  Australia’s National Climate Resilience and Adaptation 
Strategy released: The Strategy sets out how Australia 
is managing climate risks for the benefit of the 
community, economy and environment. 
December 2015  Australia establishes International Partnership for 
Blue Carbon: The partnership is designed to accelerate 
action on the use of ‘blue carbon’ ecosystems, such as 
mangroves, sea grass beds and salt marshes. 
December 2015  Government announces target of net zero emissions 
by 2100: Prime Minister and Environment Minister both 
announce at COP21 that Australia has a net zero 
emissions target by 2100. 
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Appendix 3: Australia’s Emission Trends 
GARNAUT CLIMATE CHANGE REVIEW UPDATE 2011 – Global emission trends 
Australia's emissions trends, 1990 to 2020 
 
 
Source: (Department of Climate Change and Energy Efficiency 2011a)  
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Appendix 4: Journals Publishing B&CC Articles 
 
Strategy and management 
journals Environment journals Miscellaneous 
Business Strategy and the 
Environment 
Journal of Environmental Planning 
and Management 
Business & Society 
European Management Journal Australasian Journal of 
Environmental Management 
Journal of Business Ethics 
Organization 
 
Corporate Social Responsibility 
and Environmental Management 
Journal of International Business 
Studies 
Academy of Management Journal Environment Business & Politics 
Asian Business & Management Environment and Planning Corporate Governance 
California Management Review Global Environmental Change Global Networks 
European Management Journal Greener Management 
International 
Journal of Cleaner Production 
Journal of Business Strategies  Journal of Industrial ecology 
Journal of Management Studies Long Range Planning 
Management Communication 
Quarterly 
Nature  
Management Decision Organisation studies 
Management of Environmental 
Quality: An International Journal 
Organization 
 
Strategic Management Journal Organizational Dynamics 
Strategic Organization Political Economy and Climate 
change 
 Sociology 
The British Journal of Sociology 
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Appendix 5: Complexity Theory and Climate Change  
 
Author/s Article details 
Author/s: 
Aldunce, Paulina 
Handmer, John 
Beilin, Ruth 
Howden, Mark 
Year: 2016 
Title: Is climate change framed as ‘business as usual’ or as a challenging 
issue? The practitioners’ dilemma 
Journal: Environment and Planning C: Government and Policy 
Perspective used: Social systems 
Research 
methods: 
Qualitative Case 
study 
Theoretical framework: 
Disaster risk 
management framing 
Complexity angles used: 
Strategic complexity 
Uncertainty 
Author/s: 
Davidson Debra J 
 
Year: 2010 
Title: The Applicability of the Concept of Resilience to Social Systems: Some 
Sources of Optimism and Nagging Doubts 
Journal: Society & Natural Resources 
Perspective used: Social systems 
Research 
methods: 
Theoretical paper 
Theoretical framework: 
Resilience theory 
concepts 
Complexity angles used: 
Uncertainty 
Feedback, 
thresholds. 
Author/s: 
Timothy J. Foxon, 
Jonathan Köhler, 
Jonathan Michie, 
Christine Oughton 
Year: 2013 
Title: Towards a new complexity economics for sustainability 
Journal: Cambridge Journal of Economics 
Perspective used: Economics 
 
Research 
methods: 
Theoretical paper 
 
Theoretical framework: 
Complexity economics, 
ecological economics 
and sustainability 
Complexity angles used: 
complexity economics  
Complex systems 
non-linear dynamics 
heterogeneous agents 
networks 
emergence 
evolution 
Author/s: 
Kavalski 
Emilian 
 
Year: 2011 
Title: From the Cold War to Global Warming: Observing Complexity in IR 
Journal: Political studies review 
Perspective used: International relations 
Research 
methods: 
Theoretical paper 
Theoretical framework: 
Environment in IR 
Discourse 
Environment as a 
Security Issue 
Complexity angles used: 
Dynamism 
interconnected parts 
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Author/s Article details 
Environment as a 
Foreign Policy Issue 
Environment as a Global 
Governance Issue 
Author/s: 
David Levy 
Benyamin  
Lichtenstein 
Year: 2011 
Title: Approaching Business and the Environment with Complexity Theory 
Book: The Oxford Handbook of Business and the Natural Environment 
Edited by Pratima Bansal and Andrew J. Hoffman 
Perspective used: Business and Management, Organizational Theory and 
Behaviour, Business Policy and Strategy 
Research 
methods: 
Theoretical paper 
Theoretical framework: 
 
Complexity angles used: 
complex dynamic systems 
theory, chaos 
emergence 
networked actors 
self-organization 
Author/s: 
Matthias Ruth 
Dana Coelho 
 
Year: 2007 
Title: Understanding and managing the complexity of urban systems under 
climate change 
Journal: Climate policy 
Perspective used: Urban systems 
Research 
methods: 
Past case studies 
Theoretical 
Theoretical framework: 
Insights from complexity 
theory 
Complexity angle used: 
Complex systems  
non-linear, open, self-
organizing systems 
uncertainty 
Author/s: 
Stephen Minas 
 
Year: 2012 
Title: China’s Climate Change Dilemma: Policy And Management For 
Conditions Of Complexity 
Journal: E:CO 
Perspective used: China - Overall country perspective 
Research 
methods: 
Case studies 
Theoretical framework: 
Complexity theory 
 
Complexity angle used: 
system behaviour 
emergence 
self-organisation 
attractors 
Author/s: 
Stephen Peake 
 
Year: 2010 
Title: Policymaking as Design in Complex Systems— The International 
Climate Change Regime 
Journal: E:CO  
Perspective used: Policy making 
Research 
methods: 
Qualitative  
Theoretical framework: 
Johnson’s (2008) 
framework on science 
and the designing of 
Complexity angle used: 
Complex systems 
Uncertainty 
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Author/s Article details 
policy for complex 
futures 
Author/s: 
Samet, Robert H 
Year: 2013 
Title: Complexity, the science of cities and long-range futures 
Journal: Futures 
Perspective used: Long range futures 
Research 
methods: 
Qualitative - 
Secondary data 
from published 
sources 
Theoretical framework: 
Complexity theory 
 
Complexity angle used: 
Dynamism 
Emergence 
 
Author/s: 
John Urry 
 
Year: 2008 
Title: Climate change, travel and complex futures 
Journal: The British Journal of Sociology 
Perspective used: Mobility and travel studies 
Research 
methods: 
Theoretical paper 
Theoretical framework: 
None 
Complexity angle used: 
complex adaptive systems 
dynamism 
emergent properties 
Author/s: 
Alan Wilson  
 
Year: 2010 
Title: Cities as Complex Systems: Modelling Climate Change Dynamics 
Journal: E:CO 
Perspective used: Urban systems 
Research 
methods: 
Quantitative 
 
Theoretical framework: 
Hierarchical 
comprehensive model 
framework 
Complexity angle used: 
Dynamic modelling 
Path dependence 
Phase transitions 
Non-linear 
Attractors 
Initial conditions 
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Appendix 6: Business and Society Exchanges 
Source: Fahey and Wokutch (1983)  
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Appendix 7: NGER Emissions Report  
2010-11 Greenhouse and Energy Information National Greenhouse and Energy Reporting (NGER) 
Source: http://www.cleanenergyregulator.gov.au/NGER/ 
Publication of Greenhouse and Energy Information 
The information on this page was prepared and published before the Clean Energy Regulator was established. At the time of publication, corporations that were registered under the National Greenhouse and Energy Reporting Act 2007 were required to report to the Greenhouse and Energy Officer (GEDO). From 2 April 2012, the GEDO was replaced by the Clean Energy Regulator. 
Section 24 of the National Greenhouse and Energy Reporting Act 2007 
Corporations registered under the National Greenhouse and Energy Reporting Act 2007 (the NGER Act) are obliged to report greenhouse gas emissions, energy production and energy consumption to the Clean Energy Regulator. In accordance with section 24 of the NGER Act, the Clean Energy Regulator is publishing an extract of this information for the 2010-11 reporting year. The Clean Energy Regulator must publish, for each corporation whose group had scope 1 and scope 2 greenhouse gas emissions above the 2010-11 publication threshold of 50 kilotonnes, the following totals that the corporation has reported: 
• scope 1 greenhouse gas emissions 
• scope 2 greenhouse gas emissions, and 
• energy consumption. The same information is also published for all corporations that hold a Reporting Transfer Certificate (RTC). As the publication threshold does not apply to RTC holders this means that all corporations that hold a RTC will have these three totals published in relation to that RTC. 
Information included in this publication 
The information in this publication is a subset of the total information reported by corporations to the Clean Energy Regulator. Only some corporations will have their information published due to one or more of the following reasons: 
• Some corporations may have de-registered since reporting for the 2008-09 or 2009-10 financial year. 
• Some corporations are registered for a different financial year, but not for 2010-11. 
• A registered corporation may not have met one of the reporting thresholds. 
• A registered corporation may not have met the 2010-11 publishing threshold. 
• A registered corporation may not have submitted its National Greenhouse and Energy Reporting report in time for this publication. 
• A registered corporation may have applied under section 25 of the NGER Act to have all or part of its greenhouse gas emissions and energy consumption totals withheld from publication. 
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The information contained in this publication is as reported by a registered corporation, including any resubmissions, as at 16 February 2012. Some registered corporations have an application pending to have all or part of their greenhouse and energy information withheld from publication by the GEDO. Under section 25 of the NGER Act, information may be withheld from publication if it would reveal commercially sensitive information or trade secrets. Information specified by a corporation under a section 25 application has been withheld from this publication. This is noted in the table. Registered corporations are listed alphabetically by their registered business name, which may differ from their trading name. Some facilities or trading corporations will be reported under the business name of their controlling corporation and so may not be readily recognisable. Information published for the 2010-11 financial year will be updated as appropriate as a consequence of resubmissions that change corporate group totals or decisions made under section 25. 
2010-11 Greenhouse and Energy Information by Registered Corporation 
Information reported to the Clean Energy Regulator as at 15 January 2013 
This table should be read in conjunction with the explanatory notes that follow the table. Greenhouse gas emissions totals are listed as tonnes of carbon dioxide equivalent (t CO2-e); energy consumption totals are listed as gigajoules (GJ). All data is "as reported" by the controlling corporations. 
Greenhouse and Energy Information by Registered Corporation: 2010-11 
Further information on this data, including footnotes and appendices, is available on the Clean 
Energy Regulator website. 
Registered Corporations 
Total scope 1 
greenhouse 
gas emissions 
(t CO2-e) 
Total scope 2 
greenhouse 
gas emissions 
(t CO2-e) 
Total energy 
consumption 
(GJ) 
A J Bush & Sons Pty Ltd 116,661 19,791 1,234,682 
A.A. Scott Pty Ltd 156,260 7,983 2,278,327 
A.C.N. 098 904 262 Pty Ltd 133,254 0 1,914,299 
A.C.N. 137 191 023 Pty Ltd 82,223 72,632 1,782,922 
AAPC Limited 14,819 145,508 837,993 
ABC Tissue Products Pty Limited 26,420 71,442 797,017 
ACN 085 239 998 Pty Ltd 5,984 220,876 948,630 
ACTEW Corporation Ltd 74,715 152,066 872,798 
Adelaide Brighton Ltd 2,818,115 293,662 19,006,479 
Aditya Birla Minerals Ltd 89,473 22,166 2,156,212 
AGL Energy Limited 1,545,278 51,062 48,878,147 
Air Liquide Australia Limited 4,496 289,949 1,279,089 
Alacer Gold Pty Ltd 64,395 28,652 1,271,990 
Alcan Gove Pty Limited 1,939,509 7,401 28,496,005 
Alcoa Australian Holdings Pty Ltd 8,077,434 9,960,835 173,635,531 
ALDI Stores (A Limited Partnership) 28,565 153,736 901,235 
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Alfred Health 3,602 51,069 401,847 
Alinta Energy Finance Pty Ltd 6,203,051 35,954 81,081,528 
Alliance Airlines Pty Limited 90,809 988 1,308,719 
Amalgamated Holdings Limited 10,426 149,281 774,876 
Amcor Limited 557,223 498,193 10,950,937 
AMP Limited 11,903 182,787 840,663 
Anglo American Australia Limited 3,292,840 578,887 12,036,987 
AngloGold Ashanti Australia Limited 137,799 334 2,730,357 
Apache Energy Limited 671,471 776 143,743,187 
APT Pipelines Limited 297,099 155,569 3,361,679 
Ardent Leisure Limited 1,744 50,447 224,869 
Armesto's Transport Pty Ltd 63,425 109 910,059 
Arnotts Biscuits Holdings Pty Ltd 28,622 61,516 786,558 
Arrow Energy Holdings Pty Ltd 895,391 45,413 17,385,492 
Asciano Limited 986,020 138,340 14,668,557 
ASP Ship Management Pty Ltd 60,511 0 828,136 
ATCO Power Holdings Pty. Ltd. 961,143 47,571 19,424,000 
Aurora Energy Pty Ltd 645,602 106,393 13,780,471 
Auscan Holdings Pty Ltd 198,258 52 2,723,213 
Ausgrid 30,032 1,038,775 4,553,683 
Austin Health 15,347 51,309 446,187 
Australia and New Zealand Banking Group Ltd 7,825 158,569 659,371 
Australia Pacific Airports Corporation Limited 8,276 68,770 359,803 
Australian National University 12,011 76,453 505,024 
Australian Postal Corporation 86,755 211,923 2,086,754 
Australian Transit Enterprises Pty Ltd 52,376 1,785 823,170 
Automotive Holdings Group Limited 28,236 36,022 558,101 
AUX Investments Pty Ltd 39,811 23,363 670,806 
Axia Energy Australia Pty Ltd 489,793 15 9,740,687 
AZSA Holdings Pty Limited 6,268,002 482,613 11,989,439 
Baiada Pty Limited 98,832 208,414 2,376,523 
Barrick (Australia Pacific Holdings) Pty Ltd 194,761 233,129 4,807,100 
Barrick (PD) Australia Limited 122,792 102,370 2,675,378 
Barwon Region Water Corporation 25,925 31,576 133,624 
Bega Cheese Limited 41,891 88,647 1,357,158 
BG International (AUS) Investments Pty Limited 504,058 25,292 9,367,443 
BGC (Australia) Pty Ltd 102,185 75,601 2,394,542 
BHP Billiton Aluminium Australia Pty Ltd 2,269,154 298,829 38,451,242 
BHP Billiton Energy Coal Australia Pty Ltd 1,009,319 66,542 4,274,589 
BHP Billiton Limited 6,261,032 2,111,515 92,148,847 
Bidvest Australia Limited 16,169 44,642 409,802 
Big Ben Holdings Pty. Limited 196,330 25,966 809,195 
Billiton Manganese Australia Pty Ltd 615,428 283,109 10,029,805 
Blacktown Waste Services Pty Limited 85,070 85 15,116 
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BlueScope Steel Limited 11,371,293 1,565,953 239,263,572 
BM Alliance Coal Operations Pty Ltd 2,073,984 925,041 18,619,463 
BOC Limited 66,136 581,780 2,610,261 
Boeing Australia Holdings Proprietary Limited 36,091 53,834 730,985 
Boral Limited 2,448,146 549,468  
Borg Manufacturing Pty Ltd 31,506 90,527 1,485,958 
BP Australia Investments Pty Ltd 1,596,268 501,504 473,978,287 
Bradken Limited               35,844 104,031 1,124,537 
Brickworks Ltd 289,588 125,546 6,162,594 
Brisbane City Council 263,920 18,271 2,504,217 
Brookfield HoldCo (Australia) Pty Limited 7,277 70,313 352,472 
Building Supplies Group Holding Pty Ltd 73,218 223,776 7,619,578 
Burrup Fertilisers Pty Ltd 1,484,877 0 29,370,694 
Byrns Smith Unit Trust 80,833 7,243 1,228,165 
C S Energy Limited 14,880,516 105,497 182,516,197 
Caledon Coal Pty Limited 179,749 16,215 107,360 
Caltex Australia Limited 1,869,326 315,115 467,615,801 
Cargill Australia Limited 63,237 47,537 862,586 
Catalpa Resources Ltd 20,433 43,744 490,367 
CBH Resources Limited 6,633 61,844 346,135 
Cement Australia Holdings Pty Ltd 2,665,073 281,824 13,735,025 
Centennial Coal Company Limited 2,095,478 261,822 1,535,072 
Central Gippsland Region Water Corporation 48,693 29,288 119,031 
Central Northern Adelaide Health Service 17,422 58,011 620,350 
Centro Properties Limited 2,964 144,582 602,592 
CEVA Pty Ltd 80,214 24,663 1,244,628 
Charter Hall Limited 4,858 96,374 424,717 
CHEDHA Holdings Pty Limited 17,466 1,404,279 4,349,993 
Chemco Pty Ltd 26,312 125,942 2,387,608 
Chevron Australia Holdings Pty Ltd 367,663 7,531 4,888,846 
CITIC Pacific Mining Management Pty Ltd 127,419 388 2,017,453 
City of Greater Geelong 70,834 27,178 314,930 
Clarke Energy (Australia) Pty Ltd 115,325 0 2,263,333 
Cliffs Asia Pacific Iron Ore Pty Ltd 88,538 305 1,334,325 
Coca-Cola Amatil Limited 52,463 122,591 1,383,391 
ComfortDelGro Cabcharge Pty Ltd. 81,091 3,450 1,173,201 
Comgen Australia Pty Ltd 467,998 10,027 1,622,562 
Commonwealth Bank of Australia 20,736 387,520 1,812,799 
Commonwealth Scientific and Industrial Research 
Organisation 15,622 116,627 723,398 
Competitive Foods Australia Pty Ltd 14,824 130,556 766,288 
Conoco Phillips Australia Gas Holdings Pty Ltd 1,679,218 1,671 221,828,266 
Consolidated Minerals Holdings (Australia) Pty Ltd 114,431 1,131 1,758,039 
Controlling Corporation Griffith University 1,277 55,239 242,526 
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Contura Mining Pty Ltd 54,596 2,179 796,113 
Cristal Australia Pty Ltd 49,466 61,744 944,281 
Crown Limited 35,584 164,337 1,239,659 
CSL Limited 11,997 63,067 416,833 
CSR Limited 510,497 349,813 39,058,202 
D&R Henderson Pty Ltd 19,369 48,529 655,019 
Dalrymple Bay Coal Terminal Pty Ltd 933 85,782 360,609 
David Jones Limited 5,009 101,602 411,895 
DBNGP (WA) Transmission Pty Limited 264,234 1,714 4,738,920 
Deakin University 7,910 46,547 280,157 
Delta Electricity 19,793,460 189,016 231,098,664 
Dexus Holdings Pty Limited 8,702 123,421 586,741 
Donaldson Coal Pty Limited 53,437 21,129 207,553 
Doral Pty Ltd 18,778 76,007 628,304 
Downer EDI Limited 217,793 47,768 9,670,981 
DP World Australia (Holding) Pty Ltd 34,831 50,454 692,242 
Eastern Star Gas Limited 80,517 198 794,794 
Ecogen Holdings Pty Ltd 158,432 33,415 3,276,150 
Elders Limited 24,166 40,759 511,465 
ElectraNet Pty Ltd 4,237 224,076 1,151,749 
Electricity Generation Corporation T/A Verve 
Energy 7,918,036 6,113 104,059,488 
Electricity Networks Corporation 22,165 956,773 4,469,452 
Endeavour Energy 13,841 646,376 2,765,011 
Energex Limited 28,795 1,149,620 5,623,292 
Energy Developments Limited 707,245 2,595 21,030,161 
Envestra Limited 403,693 51 256 
Envirogen Pty Ltd 130,079 81 2,305,788 
Epic Energy Holdings Pty Limited 76,135 1,078 1,092,151 
Eraring Energy 11,725,490 79,764 136,521,278 
Ergon Energy Corporation Limited 106,157 771,915 4,685,392 
ERM Kwinana Holding Pty Ltd 796,720 736 15,625,463 
ERM Power Limited 63,970 2,732 1,263,529 
Esperance Power Station Pty Ltd 63,822 0 1,173,377 
Essential Energy 45,711 781,536 3,615,355 
ETSA Utilities 14,649 552,911 2,927,648 
Exxonmobil Australia Pty Ltd 2,499,336 256,282 628,000,688 
F & F Management Pty. Ltd 1,990 57,514 243,375 
Fairfax Media Limited 9,078 84,873 457,701 
Farstad Shipping (Indian Pacific) Pty Ltd 160,862 145 2,315,193 
Finasucre Investments (Australia) Pty Limited 80,803 14,505 11,829,471 
Fitness First Asia Pacific Group Pty Limited 3,859 57,570 295,260 
Fletcher Building (Australia) Pty Ltd 93,669 332,074 4,205,296 
Food Investments Pty Ltd 107,486 171,717 2,396,496 
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Ford Motor Company of Australia Limited 31,016 182,502 1,112,171 
Forestry Commission Of New South Wales 62,348 2,091 903,573 
Fortescue Metals Group Ltd 601,533 40,242 9,476,747 
Foster's Group Limited 61,074 132,154 1,391,830 
Frequency Infrastructure Australia Holdings Pty Ltd 1,814 153,913 627,911 
Frito-Lay Australia Holdings Pty Limited 35,622 36,239 818,834 
Fugro Holdings (Australia) Pty Ltd 74,257 3,809 1,080,103 
Fujitsu Australia Limited 179 72,364 276,402 
Fulton Hogan Australia Pty/Ltd 111,374 23,158 7,965,400 
G James Pty Ltd 12,673 40,660 375,665 
General Motors Australia Ltd 38,550 122,369 1,276,530 
Gladstone Ports Corporation Limited 30,925 64,615 707,849 
Glideco Pty Limited 9,868 76,023 444,900 
Global Switch Australia Pty Limited 0 116,873 467,490 
Gloucester Coal Ltd 61,811 21,266 783,972 
Gold Fields Australia Pty Ltd 87,112 130,358 2,192,900 
Goldfields Power Pty Ltd 150,749 0 2,915,474 
Golding Contractors Pty Ltd 61,795 685 268,158 
Goodman Fielder Limited 72,290 88,547 1,525,171 
GPT Management Holdings Ltd 9,463 154,112 742,335 
Graincorp Limited 49,777 154,782 1,452,064 
Grange Resources Limited 168,228 64,452 3,483,113 
Great Energy Alliance Corporation Pty Ltd 19,378,906 247,305 213,649,799 
Gujarat NRE Coking Coal Limited 760,619 48,133 233,967 
Gunns Limited 8,787 50,069 2,093,937 
GWI Holdings No.2 Pty Ltd 98,805 1,778 1,430,619 
Hamsdale Australia Pty Limited 29,637 30,769 390,151 
Hanson Australia (Holdings) Proprietary Limited 248,048 65,398 3,156,223 
Harvey Norman Holdings Limited 5,041 163,641 705,504 
Healthscope Hospitals Holdings Pty Ltd 10,698 87,900 563,214 
Heinz Watties Pty Ltd 42,508 40,673 720,314 
Hewlett-Packard South Pacific Pty Ltd 120 85,907 286,050 
Holcim Participations (Australia) Pty Ltd. 213,742 80,661 3,511,475 
Holiday Inns Holdings (Australia) Pty Ltd 17,777 86,061 684,527 
Honan Holdings Pty Ltd 337,139 228,512 5,766,564 
HP Enterprise Services Australia Pty Ltd 385 56,975 237,579 
HRL Limited 2,457,380 182,455 32,659,072 
Hunter Water Corporation 32,871 71,686 374,824 
Huntsman Corporation Australia Pty Ltd 14,632 76,788 2,282,012 
Hydro Aluminium Kurri Kurri Pty Ltd 378,965 2,584,860 13,947,128 
Hyne & Son Pty. Limited 6,611 66,645 2,761,055 
IBM A/NZ Holdings Pty Limited 971 101,510 393,050 
ICC Holdings Pty Limited 154,427 2,234 9,034,926 
Idemitsu Australia Resources Pty Ltd 337,192 98,865 3,065,014 
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Iluka Resources Limited 642,775 181,379 9,015,295 
Incitec Pivot Limited 994,797 158,876 23,355,394 
Independence Group NL 32,765 21,595 765,769 
Inghams Enterprises Pty Limited 68,479 216,914 1,960,266 
Interfrank Group Holdings Pty Ltd 7,478 66,661 268,211 
International Energy Services Pty Ltd 168,335 1,745 2,417,933 
International Power (Australia) Holdings Pty Ltd 16,764,353 231,061 193,265,202 
Investa Property Group Holdings Pty Limited 2,867 72,789 325,866 
IPMG Pty Limited (Formally IPMG (Holdings) Pty 
Limited) 16,419 84,253 629,425 
Isaac Plains Coal Management Pty Ltd 95,921 10,526 945,975 
ISPT Pty Ltd 4,068 89,354 400,441 
J.J. Richards & Sons Pty Ltd 58,688 4,005 859,176 
James Hardie Austgroup Pty Ltd 27,932 63,581 683,927 
JBS Holdco Australia Pty Ltd 232,776 178,634 2,589,990 
Jellinbah Group Pty Ltd 187,590 9,423 1,695,768 
Jet Systems Pty Ltd 139,145 1,939 2,008,156 
John Swire & Sons Pty Ltd 16,069 75,821 516,908 
Kagara Ltd 44,969 45,556 966,478 
Kalari Proprietary Limited 88,365 1,721 1,273,822 
Kalgoorlie Consolidated Gold Mines Pty Ltd 244,133 307,319 4,839,889 
Kellogg Australia Holdings Pty Ltd 17,382 39,155 487,461 
Keolis Australia Pty Ltd 2,585 107,367 340,665 
Kimberly Clark Pacific Holdings Pty Ltd 113,066 230,058 5,210,054 
Kimbriki Environmental Enterprises Pty Ltd 51,231 235 2,111 
Koppers Australia Pty Ltd 159,113 36,143 12,066,981 
Kraft Australia Holdings Pty Ltd 37,453 79,599 991,018 
La Trobe University 29,081 28,969 708,157 
Lafarge Australia Pty Ltd    
Laing O'Rourke Australia Pty Ltd (LORA) 49,584 5,823 778,861 
Lanco Resources Australia Pty Ltd 134,804 11,074 1,132,586 
LDO Coal 200,422 9,421 57,038 
Leighton Holdings Limited 775,441 187,887 8,435,737 
Lend Lease Corporation Limited 106,020 202,668 2,380,842 
Lindsay Australia Limited 89,726 4,370 1,301,405 
Linfox Pty Ltd 224,015 49,867 3,408,726 
Lion Nathan National Foods Pty Ltd 92,055 240,203 2,728,545 
Loy Yang Holdings Pty Ltd 10,165,819 2,703 115,793,518 
LyondellBasell Australia (Holdings) Pty Ltd 7,155 146,050 18,733,679 
M J Luff Pty Ltd 54,215 4,082 841,330 
Macarthur Coal Limited 279,284 52,885 2,679,535 
Mackay Sugar Limited 120,105 8,897 16,223,130 
Macquarie Generation 20,447,334 193,404 235,103,927 
Macquarie Group Limited 5,572 44,590 269,317 
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Maersk Drilling Australia Pty Ltd 59,615 135 1,715,768 
Mars Australia Pty Ltd 38,246 92,277 1,035,054 
Mater Misericordiae Health Services Brisbane 
Limited 8,990 43,149 279,228 
McCain Foods (Aust) Pty Ltd 29,358 58,033 1,044,438 
McDonald's Australia Ltd 2,324 130,815 527,926 
Melbourne Water Corporation 209,567 232,729 1,770,360 
Metcash Limited 12,396 90,242 518,354 
Metro Trains Melbourne Pty Ltd 6,225 511,238 1,587,410 
Metropolitan Health Service 23,292 130,532 995,821 
Millennium Inorganic Chemicals Limited 148,792 44,102 2,770,875 
Minara Resources Limited 560,804 244 9,751,699 
Mirvac Limited 13,635 175,893 891,473 
MMG Management Pty Ltd 143,740 328,981 4,127,206 
MML Holdings Pty Ltd 21,735 92,736 755,856 
Monash University 17,605 122,447 696,230 
Mount Gibson Iron Limited 107,947 12,381 1,612,316 
Multinet Group Holdings Pty Limited 302,080 2,743 26,725 
Murray Goulburn Co-operative Co. Limited 151,033 479,479 5,098,080 
Myer Holdings Limited 2,381 215,615 858,756 
National Australia Bank Limited 12,509 135,408 728,424 
Navigator Resources Limited 57,401 63 987,380 
Nestle Australia Ltd 38,381 170,254 1,790,677 
New Zealand Milk (Australasia) Pty Ltd 188,768 193,742 3,663,610 
Newcrest Mining Limited 674,566 759,746 17,413,569 
Newmont Australia Holdings Pty Ltd 390,275 680,326 9,810,408 
News Australia Holdings Pty Limited 6,418 120,478 571,866 
Nippon Meat Packers Australia Pty Ltd 61,216 63,341 831,983 
Norske Skog Industries Australia Limited 276,559 864,317 8,794,042 
Northgate Australian Ventures Corporation Pty Ltd 32,181 195,238 1,098,545 
Norton Gold Fields Limited 37,604 76,325 899,972 
NRG Victoria 1 Pty Ltd 6,409,672 49,873 71,624,302 
Nufarm Ltd 12,717 57,489 395,761 
Nyrstar Australia Pty Ltd 381,129 550,001 9,293,033 
Olex Australia Pty Limited 10,865 44,936 348,276 
OneSteel Limited 2,495,091 1,330,570 67,004,154 
Orica Limited 1,709,524 417,850 17,932,854 
Origin Energy Limited 2,718,342 58,295 210,068,991 
Owens-Illinois (Australia) Pty Ltd 544,168 320,202 8,468,309 
OZ Minerals Limited 131,172 184,505 2,825,809 
OzGen Holdings Australia Pty Ltd 9,743,319 35,635 110,217,363 
Panoramic Resources Limited 42,931 9,990 826,634 
Paper Australia Pty Ltd 412,980 279,472 16,119,708 
Parmalat Australia Ltd 26,514 85,213 771,305 
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Patience Bulk Haulage Pty Ltd 50,747 0 725,989 
Peabody Energy Australia Pty Ltd 2,897,925 164,176 4,611,223 
Peak Gold Asia Pacific Pty Ltd 8,121 62,008 363,294 
Pechiney Consolidated Australia Pty Limited 1,014,063 7,057,752 37,791,262 
Penrice Soda Holdings Limited 130,988 202,186 3,960,848 
Perilya Limited 9,141 118,648 606,722 
PFD Food Services Pty Ltd 23,876 38,754 484,450 
PMP Limited 21,492 94,970 726,294 
Port Waratah Coal Services Limited 858 123,765 506,483 
Positive Investments Pty. Ltd. 4,638 71,871 348,653 
POTA Holdings Pty Limited 75,518 9,736 1,124,002 
Power and Water Corporation 1,053,167 123,618 20,681,660 
Pratt Consolidated Holdings Pty. Ltd. 371,120 1,091,979 20,858,331 
Prime Infrastructure Holdings Limited 140,153 3,804 346,263 
Primo Group Holdings P/L 1,709 87,040 742,911 
Prosafe Production Services (Australia) Pty Ltd 530,771 0 5,786,075 
PTTEP Australia Perth Pty Ltd 55,714 661 354,480 
Public Transport Authority of Western Australia 9,052 107,235 601,160 
Qantas Airways Limited 4,362,807 216,941 63,626,827 
Qenos Holdings Pty Ltd 803,578 351,183 38,018,007 
QIC Limited 3,232 105,751 457,932 
QMAG Limited 376,339 112,058 2,605,781 
QR National Limited 659,175 455,050 11,337,322 
Queensland Alumina Limited 3,141,436 728,944 43,683,468 
Queensland Electricity Transmission Corporation 
Limited 8,835 1,577,315 6,424,633 
Queensland Nickel Pty Ltd 1,341,801 45,070 19,242,038 
Queensland Nitrates Pty Ltd 583,926 47,911 3,309,733 
Queensland Rail Limited 37,176 214,588 1,413,659 
R.G. Withers Nominess Pty Ltd as trustee for R.G. 
Withers Unit Trust 437 92,760 329,930 
Rail Corporation New South Wales 74,454 662,632 3,726,648 
Ramsay Health Care Limited 13,672 154,991 858,870 
Rata International Pty Ltd 13,636 71,343 468,816 
Redbank Energy Limited 1,174,312 1,728 13,580,181 
Regional Express Holdings Ltd 96,101 1,420 1,386,805 
Regional Power Corporation 37,460 38,926 922,464 
Resolute Mining Limited 16,504 100,902 651,020 
Ricegrowers Limited 7,814 65,792 394,542 
Ridley Corporation Limited 26,484 55,012 714,319 
Rio Doce Australia Pty Limited 1,538,153 100,720 2,044,708 
Rio Tinto Limited 8,110,133 9,983,117 137,961,859 
Ritchies Stores Pty Ltd 12,867 83,111 283,921 
Ron Finemore Transport Pty Limited 50,787 448 783,406 
Royal Melbourne Institute of Technology 7,203 73,306 353,003 
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Salvage Pty Ltd 10,013 231,111 982,144 
Santos Ltd 3,457,537 40,267 202,735,743 
Saracen Mineral Holdings 67,441 49 1,176,568 
SCA Tissue Australia Pty Limited 46,504 163,632 1,382,351 
Scott's Refrigerated Freightways Pty Ltd 58,895 7,459 869,478 
Scotts Transport Industries Pty Ltd 73,184 1,747 1,054,216 
Sealed Air Australia (Holdings) Pty Limited 4,417 66,014 282,329 
SeaRoadHoldings Pty Ltd 52,230 1,459 732,758 
Sembsita Australia Pty. Limited 634,278 35,246 1,101,071 
Seven Group Holdings Limited 26,844 50,333 588,929 
Shell Australia Limited 1,671,916 556,999 421,535,809 
Sibelco Asia Pacific Pty Ltd 300,699 181,822 2,923,487 
Silicon Metal Company of Australia Pty Ltd 39,579 304,119 3,923,655 
Silk Logistics Group Holdings Pty Limited 75,412 1,415 1,086,269 
Simplot Australia (Holdings) Pty Limited 88,189 79,932 1,558,217 
Sims Metal Management Limited 38,155 39,019 566,204 
Singapore Telecom Australia Investments Pty 
Limited 2,684 322,781 1,256,804 
Snowy Hydro Limited 203,764 314,619 22,615,358 
Sojitz Coal Resources Pty Limited 109,739 22 939,464 
Sonic Healthcare Limited 6,646 55,328 325,907 
Sonoma Mine Management Pty Ltd 168,175 30,945 1,311,220 
South Australian Water Corporation 60,791 192,357 1,511,020 
Southern Cross Airports Corporation Holdings 
Limited 4,696 90,896 448,405 
Southern Health 12,435 69,889 523,633 
SP Australia Networks (Transmission) Ltd 33,723 1,558,077 4,596,309 
SPI (Australia) Assets Pty Ltd 598,189 271,258 3,373,212 
SPI Electricity & Gas Australia Holdings Pty Ltd 152,586 691,214 2,217,962 
Spotless Group Limited 42,069 46,693 935,666 
St Barbara Limited 79,713 48,765 1,809,297 
St John of God Health Care Inc 11,853 52,067 408,076 
St Vincent's Health Australia Ltd 10,579 111,527 644,885 
Stanwell Corporation Limited 5,929,509 12,364 70,751,592 
State Transit Authority of NSW 149,536 10,983 2,405,565 
Stockland Corporation Ltd 29,050 132,685 945,227 
Straits Resources Limited 14,865 50,465 414,521 
Sumitomo Forestry Australia Pty Ltd 7,138 63,234 768,250 
Sun Metals Holdings Limited 15,173 807,862 3,335,222 
Suncorp Group Limited 7,443 66,495 373,262 
SunWater 1,735 96,734 452,175 
Super Retail Group Limited 648 55,930 222,527 
Sydney Water Corporation 139,904 319,578 2,325,226 
T&R Consolidated Pty Ltd 26,845 37,702 598,549 
Tabcorp Holdings Limited 9,660 135,513 706,461 
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Tarong Energy Corporation Limited 9,149,947 99,891 106,887,980 
Teekay Holdings Australia Pty Ltd 153,224 1,427 2,142,742 
Telstra Corporation Limited 55,137 1,359,125 5,960,547 
Teys Australia Pty Ltd 97,227 76,592 992,390 
Thakral Holdings Limited 3,488 51,266 265,561 
Thales Australia Holdings Pty Ltd 36,940 49,755 511,819 
The Maddingley Mine Trust 124,218 488 20,304 
The Trustee for Costa’s Unit Trust 38,618 66,884 695,511 
The Uniting Church in Australia Property Trust 
(N.S.W.) 9,467 54,256 374,254 
The Uniting Church in Australia Property Trust (Q.) 14,915 84,590 576,856 
The University of Queensland 3,537 134,900 586,139 
The University of Sydney 4,565 78,020 396,905 
Thornberry Holdings Pty Limited 66,920 1,886 981,617 
Tiger Airways Australia Pty Limited 182,967 0 2,729,227 
Tiwest Pty Ltd 599,939 316,906 9,681,937 
TNT Australia Pty Ltd 34,333 16,595 561,534 
Toga PTY LTD 4,904 60,838 328,739 
Toll Holdings Limited 575,214 96,065 8,684,945 
Toyota Motor Corporation Australia Ltd. 40,384 124,339 1,116,615 
TransAlta Energy (Australia) Pty Ltd 698,597 25 13,448,478 
Transend Networks Pty Ltd 4,034 98,042 1,144,220 
Transfield Services Limited 1,069,026 61,525 17,196,429 
Transfield Worley Power Services Pty Ltd 2,977,460 3,558 32,650,878 
TransGrid 19,511 2,339,339 9,441,758 
Transit Systems Pty Ltd 56,716 4,662 1,362,525 
Transpacific Industries Group Ltd 847,178 48,170 5,010,983 
Trility Group Pty Ltd 112,678 41,664 1,740,971 
TRUenergy Holdings Pty Ltd 16,143,406 226,831 227,040,383 
TT-Line Company Pty Ltd 151,206 1,557 2,179,071 
Tyco Flow Control International Pty Ltd 22,926 38,866 479,145 
United Energy Distribution Holdings Pty Limited 4,754 546,418 1,661,784 
University of Melbourne 15,039 121,938 641,685 
University of New South Wales 5,625 62,187 356,986 
V/Line Corporation 84,664 12,237 1,249,257 
Valmont Group Holdings Pty Ltd 15,614 48,156 488,834 
Veolia Transport Australasia Pty Ltd 62,388 5,576 1,016,321 
Veolia Water Australia Pty Ltd 2,935 313,050 1,313,500 
Versacold Logistics Limited 7,203 47,497 280,510 
Virgin Blue Holdings Ltd 1,887,287 13,081 27,165,476 
Vodafone Hutchison Australia Pty Ltd 36 130,532 503,609 
Wagner Investments Pty Ltd 20,925 31,668 431,017 
Warrnambool Cheese and Butter Factory Company 
Holdings Limited 29,024 46,145 650,428 
Washington H. Soul Pattinson and Company Limited 300,306 46,349 2,041,376 
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Waste Assets Management Corporation 138,570 1,717 35,571 
Water Corporation 114,311 491,581 2,686,342 
Wesfarmers Limited 2,306,327 2,737,903 39,999,508 
Western Areas NL 28,373 41,584 598,747 
Westfield Holdings Limited 21,662 318,919 1,545,563 
Westpac Banking Corporation 6,642 175,077 803,424 
Westside Corporation Limited 44,455 11,368 296,227 
Whitehaven Coal Limited 448,377 12,454 1,658,975 
Wilmar Australia Holdings Pty Limited 55,235 76,918 7,055,662 
Woodside Petroleum Ltd. 8,229,511 10,404 1,543,504,177 
Woolworths Ltd 276,084 2,493,899 10,514,320 
Xstrata Holdings Pty Ltd 2,737,996 1,165,274 20,487,681 
Xstrata Nickel Holdings Pty Limited 62,074 207 1,239,123 
Yancoal Australia Pty Limited 992,582 139,342 2,639,025 
Yu Feng Pty Ltd 0 55,221 223,364 
 
    
Footnotes 
1. These corporations have voluntarily provided information to the Clean Energy Regulator concerning 
GreenPower renewable energy purchases, voluntarily surrendered Renewable Energy Certificates or 
offset scope 2 greenhouse gas emissions totals. This information has been published on the Clean 
Energy Regulator website (see published information). 
2. These corporations have voluntarily provided information to the Clean Energy Regulator concerning 
net energy consumption totals. This information has been published on the Clean Energy Regulator 
website (see published information). 
3. All or part of the greenhouse and energy information for these corporations has been withheld from 
publication under section 25 of the NGER Act (which relates to matters having a commercial value or 
trade secrets). 
Top of page 
Appendix of amendments to publication of greenhouse and energy information reported in 2010-11 
Original (Version 1.0) published 28 February 2012 
Version 1.2 published 30 January 2013 
1. Revised data published for corporations due to resubmission: A J Bush & Sons Pty Ltd, Amalgamated 
Holdings Limited, BG International (AUS) Investments Pty Limited, Eastern Star Gas Limited, Energy 
Developments Limited, FORESTRY COMMISSION OF NEW SOUTH WALES, Kraft Australia Holdings Pty 
Ltd, Laing O'Rourke Australia Pty Ltd (LORA), OzGen Holdings Australia Pty Ltd, Redbank Energy 
Limited, Rio Doce Australia Pty Limited, Sembsita Australia Pty. Limited, TIWEST PTY LTD, Alinta 
Energy Finance Pty Ltd, Boral Limited, Delta Electricity, Eraring Energy, Penrice Soda Holdings Limited, 
SPI (Australia) Assets Pty Ltd. 
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2. Corporation removed from publication following resubmission of data: Dongwha Australia Holding Pty 
Ltd. 
3. Corporations added to the publication following submission of data: G James Pty Ltd 
4. Data for corporation added to publication following decision under section 25 of the NGER Act: 
Transit Systems Pty Ltd 
Version 1.1 published 6 March 2012 
1. Revised data published for corporations due to resubmission: Bradken Limited, Cargill Australia 
Limited, C S Energy Limited, International Power (Australia) Holdings Pty Ltd, Metcash Limited, OzGen 
Holdings Australia Pty Ltd, South Australian Water Corporation 
2. Corporations removed from publication following resubmission of data: 36th Olive Branch Trust No 1, 
H.P.S Transport Pty Ltd, Hazell Bros Group Pty Ltd 
3. Corporations added to the publication following submission of data: PTTEP Australia Perth Pty Ltd 
4. RTC reporters moved to correct heading : Oceanic Coal Australia Limited, Peabody (Burton Coal) Pty 
Ltd, Wilpinjong Coal Pty Ltd, Xstrata Coal Queensland Pty Limited 
Greenhouse gases 
The greenhouse gases that are reported under the NGER Scheme include carbon dioxide (CO2), methane (CH4), 
nitrous oxide (N2O), sulphur hexafluoride (SF6) and specified kinds of hydro fluorocarbons and perfluorocarbons. 
When reporting emissions, energy production and energy consumption data, only those activities, fuels and 
energy commodities for which there are applicable methods under the NGER Scheme are reported. 
Greenhouse gas emissions are measured as kilotonnes of carbon dioxide equivalence (CO2-e). This means that 
the amount of a greenhouse gas that a business emits is measured as an equivalent amount of carbon dioxide 
which has a global warming potential of one. For example, in 2015–16, one tonne of methane released into the 
atmosphere will cause the same amount of global warming as 25 tonnes of carbon dioxide. So, the one tonne of 
methane is expressed as 25 tonnes of carbon dioxide equivalence, or 25 t CO2-e. 
Scope 1 emissions 
Scope 1 greenhouse gas emissions are the emissions released to the atmosphere as a direct result of an activity, 
or series of activities at a facility level. Scope 1 emissions are sometimes referred to as direct emissions. 
Examples are: 
• emissions produced from manufacturing processes, such as from the manufacture of cement 
• emissions from the burning of diesel fuel in trucks 
• fugitive emissions, such as methane emissions from coal mines, or 
• production of electricity by burning coal. 
Scope 1 emissions are specified under the NGER legislation and must be reported. 
Scope 2 emissions 
Scope 2 greenhouse gas emissions are the emissions released to the atmosphere from the indirect consumption 
of an energy commodity For example, 'indirect emissions' come from the use of electricity produced by the 
burning of coal in another facility. 
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Scope 2 emissions from one facility are part of the scope 1 emissions from another facility. 
For example, a power station burns coal to power its generators and in turn creates electricity. Burning the coal 
causes greenhouse emissions to be emitted. These gases are attributed to the power station as scope 1 
emissions. If the electricity is then transmitted to a car factory and used there to power its machinery and 
lighting, the gases emitted as a result of generating the electricity are then attributed to the factory as scope 2 
emissions. 
Scope 2 emissions are specified under the NGER legislation and must be reported. 
Scope 3 emissions 
Scope 3 greenhouse gas emissions are not reported under the NGER Scheme, but can be used under Australia's 
National Greenhouse Accounts. 
Scope 3 emissions are indirect greenhouse gas emissions other than scope 2 emissions that are generated in the 
wider economy. They occur as a consequence of the activities of a facility, but from sources not owned or 
controlled by that facility's business. Some examples are extraction and production of purchased materials, 
transportation of purchased fuels, use of sold products and services, and flying on a commercial airline by a 
person from another business. 
Energy production and energy consumption 
NGER energy production and consumption  is reported under the NGER Scheme so that data on energy flows 
and transformations occurring throughout the economy can be captured. This includes the initial extraction and 
own-use of energy, and the transformation of energy occurring within and between facilities. 
The NGER Scheme legislation requires the total amount of each commodity to be reported, including each 
transformation of energy from one fuel or commodity into another. 
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Appendix 8: Letter to Participant 
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 Appendix 9: Participant Consent Form 
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Appendix 10: Sample Questionnaire 
Company: 
Date of interview: 
Interviewee: 
1. Related to attitudes and beliefs 
Suggested questions: 
b. What are the current attitudes in the organisation regarding climate change for the 
immediate future / for the long term?  
c. Do you have an explicit climate change strategy? (if already known from website – delve 
further into the meaning behind their strategy) 
d. What should be the role of government, private enterprise, and civil society in developing 
climate change strategies and policy?   
e. What are your views on Carbon tax and how it will affect your business and the Australian 
economy in general? 
2. Related to external forces (dynamism) 
Suggested questions: 
What are the external forces which have led to your actions or stop you from others? 
- International consensus / scepticism 
- Government legislation / lack of it – (state regulations) 
- Industry regulations 
- Actions of competitors (who is doing what and why?) 
- Actions of suppliers 
- Demands of NGOs 
- Availability of resources / cost of fossil fuels 
- Customer pressure  
- Public demand  
- Media  
- Clean energy sector 
a. Has your company been instrumental in influencing any of the above entities in relation to 
climate change? If yes – in what way? 
3. Related to emergence 
Suggested questions: 
a. There are a lot of new things happening related to climate change – how does your 
organisation cope with these emerging trends, processes, procedures? 
Suggested avenues of discussion 
- Voluntary reporting / carbon audits / NGER 
- Carbon management / carbon consultancy 
- Carbon offsetting 
- JI projects 
- Carbon tax legislation 
- Clean energy 
- Reforestation  
- Carbon capture & storage (CCS) Geosequestration 
4. Related to self organisation 
Suggested questions: 
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A.    Related to actions 
a. Do you have emission reduction targets? Scope 1 / scope 2? What time frame? Are these 
targets imposed on you? If yes – by whom – international / national govt or industry? If no 
are they voluntary? – how do you arrive at these targets? 
b. Can you briefly summarise the actions currently in place in your organisation in response to 
climate change. 
(as a guide, the respondent can be asked what their actions are in relation to 
- Carbon mitigation (reduction) 
- Carbon offsetting (compensation) Are you currently acquiring emission credits from 
other sources? 
- Carbon substitution (independence) 
- Public – private partnerships 
- Partnership with others (industry / competitors / suppliers / NGOs) What led to 
relationships with these particular organizations, and what is the nature of your 
engagement with them? ) 
c. Research and development 
d. Could you give us a rough timeline for the activities you mentioned – when did you 
conceive them and when where they implemented? 
e. What actions are being planned for the future? 
For global firms / firms in multiple industries 
Are strategies same across operations? 
- Yes – how does this work? 
- No – why?  
- Do you utilise internal transfer of emissions for reporting 
f. Do climate change actions both voluntary and imposed affect your competitiveness? In 
what ways does it impact? Does it impact on your product pricing and if yes, how do your 
customers react? 
g. Are you in any way directly affected by the physical effects of climate change (past, present 
or future) ? How are you affected and what adaptation measures do you have in place? 
B.      Related to Strategy formulation 
a. Who are the key people in your firm involved in developing climate change strategies? 
b. Does your firm have dedicated personnel handling climate change endeavours? 
c. What is your / your CEO’s personal belief towards human induced global warming? 
If answer to (a) is ‘I do not believe’, probe – why?; if ‘yes, i believe’, probe has it always been this 
or when did it change / why?; if between Yes and no, probe why? 
d. Is your belief reflected in the rest of the firm?  
If answer to (b) is YES, the same, probe – has it always been this way? How long have you / the 
CEO been with the company? Did your / his or her predecessor share your views? ; if NO, probe 
– what is the difference? How do you handle this difference in beliefs in practical terms? 
e. Has carbon policy become more uncertain/certain? Have you re-evaluated your climate 
strategies in the last two years or so? Why, and in what direction? What drives your 
strategies and have these drivers changed over the past two years or so? 
f. How do you set product and market strategies given the current high levels of uncertainty? 
a. What levels of investment was required to implement your strategies – in terms of finance, 
human, physical and information resources? How did you garner these resources? 
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b. How flexible is your organisation to put in place climate change initiatives? How dependant 
are you on fossil fuels? 
c. Have you come across barriers to implementation of your climate change strategies? Do 
strategists and operations speak the same language? 
d. What is the extent and importance of R&D in your organisation? 
(you can ask for what budget is allocated for R&D, how many people are employed, what are the 
current projects, do they partner with others, if so who and on what..) 
e. Can your business switch to clean energy?  
f. (if yes – what percentage of the operations? What form of clean energy?  If no – why?) 
g. Do you have the necessary technical skills / manpower to work towards reducing 
emissions? 
h. Are all employees a part of these initiatives? Is there a mechanism/ incentive in place for 
them to contribute suggestions? 
C. Related to Risks and opportunities 
 
a. What is the general attitude of the organisation in terms of taking risks? 
b. Do you perceive risks in the climate change actions you have undertaken or in future 
actions? In what way do they affect your business? If you see risks in them, why did you still 
undertake them? 
c. Do you perceive opportunities for the future? 
D.   Related to drivers and barriers  
a. Why were these actions undertaken? What do you think are the drivers behind whatever 
actions you have put in place in response to climate change and what you are proposing to 
do in future? 
b. What barriers, if any, does your firm face in developing and implementing other climate 
change strategies? 
 
c. What do these barriers prevent you from doing 
 
d. What is being done to address the barriers? 
 
5.  Thoughts for the future (in conclusion) 
a. Where do you think the policy regime (national and international) is heading?  
b. Has the terminology used to discuss climate change shifted? 
- From what to what? 
- If yes, what is the change driven by? 
- Does the reframing change how you strategise about the issues? 
c. Do you think your firm can become carbon-neutral?  How could this happen? 
Notes: 
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Appendix 11: Sustainability Reports Analysis 
  
Name of 
report 
Report contents 
Total 
no of 
pages  
Part of 
parent 
company 
Pages 
specific to 
business 
Mention of CC in CEO intro Climate change section Pages relevant to 
cc 
Total 
no. of 
CC 
pages 
Included in 
environment 
management 
Included in sustainability Climate change 
Separate section 
CH1, Chemicals industry 
Su
st
ai
na
bi
lit
y 
re
po
rt
 2
01
0 78 Yes 62 to 65  Climate change CO2 emissions 
Greenhouse emissions 
Energy efficiency 
Policy debate 
No YES (Environment, Carbon 
and energy) along with 
people, governance, 
community, economic 
investment 
No Page 2, 4, 5, 8, 9, 
10, 11, 14, 15, 17, 
62, 64 
12 
Su
st
ai
na
bi
lit
y 
re
po
rt
 2
01
2 
73 Yes  58 to 61 Carbon 
Energy efficiency 
Greenhouse gases 
Carbon price 
 
 
No Yes – included as 
Environment, greenhouse 
emissions, energy use, 
along with people, water 
use, community, 
governance 
No Pages 2, 4, 5, 9, 
11, 18, 19, 20, 21, 
22, 23, 25, 58, 59, 
60, 61, 67 
17 
CH2, Chemicals industry 
He
al
th
, 
Sa
fe
ty
 a
nd
 
en
vi
ro
nm
en
t 
re
po
rt
 2
01
0 21 No  21 Optimise use of energy; 
reduce emissions;  
yes No  Energy use separate 
section, Energy use, 
Energy saving activities, 
Risk management 
Pages 2, 3, 11, 
14, 15, 16, 17 
7 
He
al
th
, S
af
et
y 
an
d 
en
vi
ro
nm
en
t 
re
po
rt
 2
01
2 
20 no 20 Carbon emission, co2 
emission 
yes No  Energy use separate 
section 
2, 3, 11, 15, 16, 
17,  
7 
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Name of 
report 
Report contents 
Total 
no of 
pages  
Part of 
parent 
company 
Pages 
specific to 
business 
Mention of CC in CEO intro Climate change section Pages relevant to cc Total 
no. of 
CC 
pages 
Included in 
environment 
management 
Included in sustainability Climate change 
Separate section 
CH3, Chemicals industry 
Su
st
ai
na
bi
lit
y 
re
po
rt
 2
01
0 20 no 20 Carbon and energy policy, greenhouse gas reduction, energy, 
emissions 
no Yes Along with health and safety, 
people, resource efficiency, waste, 
community, supply chain, CSR 
Energy and 
greenhouse gas 
emissions – 
separate section 
1, 2, 4, 6, 7, 13, 14, 
16,  
8 
Su
st
ai
na
bi
lit
y 
re
po
rt
 2
01
2 
32 no 32 more energy efficient and 
minimising greenhouse gas 
emissions, important role in 
contributing to meeting Australia’s 
greenhouse gas reduction targets, 
cogeneration facility, reduce 
greenhouse gas emissions,  
no Yes Along with health and safety, 
people, resource efficiency, waste, 
community, supply chain, CSR 
Energy efficiency 
and greenhouse 
gas emissions – 
separate section 
1, 3, 4, 6, 7, 11, 13, 
17, 21, 22, 23, 31, 32,  
13 
C1, Coal industry 
Su
st
ai
na
bi
li
ty
 re
po
rt
 
20
10
 
      No mention of cc no Included in sustainability under 
environment 
no 4, 7, 9, 10, 11, 22, 23, 
24, 25,  
9 
Su
st
ai
na
bi
lit
y 
re
po
rt
 2
01
2 
58 no all Yes – climate change, carbon, 
carbon constrained future, carbon 
footprint, greenhouse footprint, 
carbon tax, Clean energy future 
regulation. 
no no Separate section 
– responding to 
climate change. 
1, 2, 3, 4, 5, 8, 9, 11, 
42, 44, 45, 49, 50,  
13 
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Name of 
report 
Report contents 
Total 
no of 
pages  
Part of 
parent 
company 
Pages 
specific to 
business 
Mention of CC in CEO intro Climate change section Pages relevant to cc Total 
no. of 
CC 
pages 
Included in 
environment 
management 
Included in sustainability Climate change 
Separate section 
C2, Coal industry 
Su
st
ai
na
bi
lit
y 
re
po
rt
 2
01
0 
78 No  All  Yes – greenhouse gas emissions, 
energy efficiency,  
Included in 
environment 
no no 4, 7, 8,                                                                                                                                                                                                             
9, 10, 11, 12, 13, 29, 30,  44, 
45, 46, 47, 48, 49, 57, 58, 66, 
68, 69, 70, 74, 75, 76, 77, 78 
28
Su
st
ai
na
bi
lit
y 
re
po
rt
 2
01
2 
54 No All No mention of cc no Included in sustainability 
under Health, Safety and 
environment 
no 2, 3, 4, 5, 6, 16, 17, 18, 23, 24, 
25, 32, 33, 36, 37, 39, 40, 41, 
42, 43, 48, 49, 50, 51, 52, 53, 
54,  
27 
C3, Coal industry 
Su
st
ai
na
bi
lit
y 
re
po
rt
20
10
 132 yes nil Separate section in statement on cc 
Ghg emissions, energy efficiency 
and carbon intensity, low emission 
technology, carbon price, govt 
support, policy, R&D,  
no Included under 
environment section along 
with managing our impacts 
water, biodiversity, waste, 
emissions to air and 
product stewardship 
no 1, 2, 6, 7, 8, 11, 13, 14, 16, 17, 
18, 19, 20, 21, 22, 23, 24, 30, 
58, 59, 60, 61, 62, 63, 64, 65, 
66, 67, 68, 69, 70, 71, 72, 82, 
104, 108, 129, 130, 131,  
39 
Su
st
ai
na
bi
lit
y 
re
po
rt
20
12
 73 no 73 No mention of climate change no Included under environment section along 
with managing our impacts, 
water, biodiversity, waste 
and product stewardship  
no 8, 9, 15, 16, 17, 18, 19, 20, 21, 
40, 42, 43, 44, 45, 46, 47, 67, 
70, 72, 73 
20 
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Name of 
report 
Report contents 
Total 
no of 
pages  
Part of 
parent 
company 
Pages 
specific to 
business 
Mention of CC in CEO intro Climate change section Pages relevant to cc Total 
no. of 
CC 
pages 
Included in 
environment 
management 
Included in sustainability Climate change 
Separate section 
E1, Electricity industry 
Su
st
ai
na
bi
lit
y 
re
po
rt
 2
01
0 
117 No  All  Yes – energy policy, energy markets, 
renewable energy target, energy 
efficiency opportunities, climate 
change, wind farm,  
no no Climate change 
separate section 
1, 2, 4, 6, 7, 10, 11, 20, 23, 25, 
26, 27, 28, 29, 30, 31, 32, 33, 
34, 35, 36, 38, 39, 40, 45, 47 
to 58, 74, 75, 91, 92, 93, 98, 
104, 106, 107, 112, 114, 115, 
116, 117 
51 
Su
st
ai
na
bi
lit
y 
re
po
rt
 2
01
2 108 No  All  Yes – renewable energy, carbon 
emissions, energy security, public 
policy, carbon tax, energy policies, 
wind farm, hydro, efficient energy 
use,  
no no Climate change 
separate section 
Annual report – 7, 8, 9, SR – 
1, 2, 3, 4, 5, 6, 7, 9, 11, 13, 14, 
17, 18, 28, 36, 37, 38, 63 to 
77, 92 to 108 
52 
E2, Electricity industry 
Su
st
ai
na
bi
lit
y 
re
po
rt
 2
01
0 
76 No  All  Yes – low carbon emission, 
greenhouse emissions, renewable 
energy, carbon capture and storage, 
bioenergy, physical risks, climate 
change, CPRS  
no Included in 
sustainability 
under 
environment 
no 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 
15, 17, 24, 25, 26, 27, 29, 30, 
31, 32, 33, 34, 36, 37, 42, 43, 
46, 47, 49, 50 
30 
An
nu
al
 a
nd
 
Su
st
ai
na
bi
lit
y 
re
po
rt
 2
01
1 
/ 
 
100 No  All  Yes – energy pricing, carbon 
emissions, regulation, Clean energy 
future package, carbon tax, low 
carbon innovation projects, carbon 
capture, greenhouse emissions, solar 
thermal energy 
no Included in 
sustainability 
under 
environment 
no 4, 5, 6, 7, 10, 11, 12, 16, 17, 
18, 28, 33, 87, 90, 91, 94, 95,  
17 
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Name of 
report 
Report contents 
Total 
no of 
pages  
Part of 
parent 
company 
Pages 
specific to 
business 
Mention of CC in CEO intro Climate change section Pages relevant to cc Total 
no. of 
CC 
pages 
Included in 
environment 
management 
Included in sustainability Climate change 
Separate section 
E3, Electricity industry 
Su
st
ai
na
bi
lit
y 
re
po
rt
 
20
10
 
29 No  All  Yes – wind farm, renewable 
energy, solar, hydro-electric, 
wind farm, low emission energy, 
carbon emissions, target, carbon 
price, renewable energy target, 
climate change, green energy 
solutions 
no Included in 
sustainable 
objectives 
no 2, 3, 7, 9, 11, 13, 14, 25, 
28, 29,  
10 
Su
st
ai
na
bi
lit
y 
re
po
rt
 2
01
2 
29 No  All  Yes – Does not mention climate 
change but includes lower 
carbon fuels, coal seam gas, 
renewable energy, energy 
consumption, cleaner energy, 
renewable energy 
no Included in 
sustainable 
operations 
no 2, 3, 4, 6, 7, 8, 10, 12, 13, 
16, 24, 28,  
12 
E4, Electricity industry 
An
nu
al
 
re
po
rt
 2
01
0       No mention of cc  Included in 
environment 
 no  no 4, 5, 6, 7, 8, 9, 34, 35, 36, 
37, 46, 47, 56, 57, 58, 66, 
67, 68, 69,  
19 
An
nu
al
 re
po
rt
 
20
12
 
155 No  All  No mention of cc  Included in 
environment 
 no  no 6, 7, 8, 10, 11, 12, 14, 15, 
25, 60, 61, 62, 53, 64, 65, 
67, 78, 80, 81, 82, 83, 84, 
85, 87, 92, 93, 96, 99, 111, 
117,  
29 
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Name of 
report 
Report contents 
Total 
no of 
pages  
Part of 
parent 
company 
Pages 
specific to 
business 
Mention of CC in CEO intro Climate change section Pages relevant to cc Total 
no. of 
CC 
pages 
Included in 
environment 
management 
Included in sustainability Climate change 
Separate section 
M1, Metals and minerals industry 
Su
st
ai
na
bi
lit
y 
re
po
rt
 2
01
0 86 no all Yes – uncertainty, carbon price 
legislation, environmental 
performance,  
no Included under 
sustainability within 
environment section 
no 3, 10, 16, 21, 22, 23, 24, 24, 
25, 26, 28, 29, 32, 33, 44, 45, 
46, 47, 48, 51, 52, 57, 58, 59, 
60, 68, 71, 72, 73, 74, 77, 78, 
81  
33 
Su
st
ai
na
b
ili
ty
 
re
po
rt
 
20
11
 /  
44 no all Yes – climate change, carbon 
footprint, emissions, carbon 
pricing, greenhouse gas 
emissions, Greening Australia 
no Included in environment 
as part of sustainability 
no 4, 5, 6, 7, 8, 9, 10, 13, 15, 16, 
17, 18, 19, 20, 21, 25, 29, 39, 
40, 41,  
20 
M2, Metals and minerals industry 
Co
m
m
un
ity
, s
af
et
y 
an
d 
en
vi
ro
nm
en
t r
ep
or
t 2
01
0 
28 no Aus and 
nz 
Yes – environmentally friendly, 
renewable energy, energy 
efficient homes, energy 
efficiency, climate change, 
environmental footprint, 
greenhouse gas emissions, low 
carbon technology, climate 
change policy, carbon pricing, 
carbon leakage, least cost 
market mechanisms, energy 
savings 
Mentioned 
under 
environment 
no Separate 
section for 
energy and 
greenhouse 
- Topics – 
energy 
efficiency, 
greenhouse 
gases and 
climate 
change, 
greenhouse 
performance 
1, 2, 4, 5, 6, 7, 10, 14, 15, 16, 
17, 18, 19, 26, 27, 28,  
16 
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Name of 
report 
Report contents 
Total 
no of 
pages  
Part of 
parent 
company 
Pages 
specific to 
business 
Mention of CC in CEO 
intro 
Climate change section Pages relevant to cc Total 
no. of 
CC 
pages 
Included in 
environment 
management 
Included in sustainability Climate 
change 
Separate 
section 
M2 (contd), Metals and minerals industry 
Co
m
m
un
ity
, 
sa
fe
ty
 a
nd
 
en
vi
ro
nm
en
t 
re
po
rt
 2
01
1 
47 no Aus and 
nz  
Yes – carbon tax, low 
carbon technology, 
low carbon intensity 
construction, 
environmental 
footprint 
Mentioned 
under 
environment 
no Separate 
section for 
energy and 
greenhouse 
gas 
2, 7, 8, 9, 15, 22, 23, 24, 
43, 44, 45, 46, 47,  
13 
M3, Metals and minerals industry 
An
nu
al
 
re
po
rt
 
20
10
 85 no All  No mention of cc no yes no 45, 76, 77, 78, 81,  5 
Re
vi
ew
 
20
12
 53 no all No mention of cc yes no no 31, 49, 50,  3 
M4, Metals and minerals industry 
An
nu
a
l 
re
po
rt
 
20
10
 280 yes included Yes -  carbon 
disclosure leadership 
index, carbon,  
no Included in sustainable 
development 
no 3, 9, 11,17, 23, 28, 29, 30, 
31, 34, 35,36, 37, 38, 39, 
40, 44, 47, 52, 60, 64, 121,   
22 
Re
vi
ew
 
Su
st
ai
na
bl
e 
de
ve
lo
pm
en
t 
re
po
rt
 2
01
2 
17 yes included Yes – energy, 
greenhouse gas 
emissions 
no Yes under Environmental 
performance 
no 2, 6, 7, 10, 11, 17,  6 
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Name of 
report 
Report contents 
Total 
no of 
pages  
Part of 
parent 
company 
Pages 
specific to 
business 
Mention of CC in CEO 
intro 
Climate change section Pages relevant to cc Total 
no. of 
CC 
pages 
Included in 
environment 
management 
Included in sustainability Climate 
change 
Separate 
section 
O1, Oil and gas industry 
Su
st
ai
na
bi
lit
y 
An
nu
al
 re
vi
ew
 12 no 12 No ceo intro here  
In annual report – no 
mention of cc 
no Yes – as O1 and the 
environment (No mention 
of the term climate change) 
along with People and 
culture, safety, health and 
well-being, society 
no 1, 2, 3, 4, 6, 7, 8, 9, 11,  9 
He
al
th
, s
af
et
y 
an
d 
en
vi
ro
nm
en
t 
An
nu
al
 re
vi
ew
 
 
4 no 4 No ceo intro here - in 
annual report – 
energy efficiency, 
GHG mentioned 
Included under 
environment 
no no 3, 4 2 
         
O2, Oil and gas industry 
Co
rp
or
at
e 
re
sp
on
sib
ili
ty
 
re
po
rt
 2
01
0 45 yes 4,5,6,7,8,9 No mention of cc no no Yes Within 
Australia 
section 
5, 6, 7, 8, 9, 37, 38, 39, 41, 
42, 43, 44,  
12 
Co
rp
or
at
e 
re
sp
on
sib
ili
ty
 
re
po
rt
 2
01
2 46 Yes All 
inclusive 
No mention of cc Included in 
environmental 
stewardship 
no no 1,13, 15, 17, 35, 36, 37, 40, 
44,  
9 
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Name of 
report 
Report contents 
Total 
no of 
pages  
Part of 
parent 
company 
Pages 
specific to 
business 
Mention of CC in CEO 
intro 
Climate change section Pages relevant to cc Total 
no. of 
CC 
pages 
Included in 
environment 
management 
Included in sustainability Climate 
change 
Separate 
section 
O3, Oil and gas industry 
Su
st
ai
na
bi
lit
y 
re
po
rt
 
20
10
 
58 yes All 
inclusive 
 Energy efficiency, 
environmental 
impacts, emissions 
no Under S, community, 
environment, people and Under 
environment, CC is included 
along with water resources, 
incidents and waste, 
biodiversity and land 
disturbance, climate change, 
energy efficiency 
no D, 1, 4, 5, 8, 9, 19, 24, 25, 
26, 27, 28, 29, 30, 31, 40, 
41, 48, 52, 53, 54, 55, 56, 
57, 58. 
25 
Su
st
ai
na
bi
lit
y 
re
po
rt
 2
01
2 
49 yes All 
inclusive 
Improve energy 
efficiency; Meet 
future energy 
challenges; lower 
carbon economy;  
N0 Under S, community, 
environment, people and 
economic. Under environment, 
CC is included along with air, 
waste biodiversity, , water and 
incidents 
No  1,2, 3, 6, 7, 8, 9, 19, 20, 21, 
33, 34, 35, 36, 38, 39, 40, 
43, 44, 47, 48, 49,  
22 
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Appendix 12: NVivo Nodes References: Dynamism  
 
Theoretical frame: Dynamism 
Theoretical sub-frame Number of Sources citing 
sub-frame 
Political / legal systems - government 35 
Business systems - industry association 28 
Business systems - customers 27 
Social systems - community 25 
Business systems - employees 21 
Social systems - NGOs 19 
Business systems - supply chain 19 
Business systems - competitors 13 
Technology systems - Research institutions 11 
Social systems - Other countries 10 
General - stakeholders collective 10 
Business systems - parent / branch   organisations 9 
           Business systems - industry 8 
Economy systems - Investors 7 
Social systems - Society 7 
Technology systems - university 6 
Social systems - Media 6 
Environment systems - Natural environment 5 
Business systems - shareholders 4 
Business systems - partners 4 
Technology systems - technology partners 3 
Business systems - Market 2 
Technology systems - climate change consultants 1 
Social systems - international forums 1 
Technology systems - IT company 1 
General - Multi stakeholder groups 1 
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Appendix 13: NVivo Nodes References: Emergence - Policies 
 
Theoretical frame: Emergence 
Policy categories Number of Sources citing sub-frame categories 
carbon pricing 31 
EEO Energy efficiency opportunity 15 
Policy in general 11 
NGER 9 
Clean energy future scheme 8 
Federal policy 7 
State policy 6 
Emissions trading 5 
Free permits and rebates 5 
Renewable energy target legislation 5 
CPRS Carbon pollution reduction scheme  4 
Consultation process 3 
jobs and competitiveness program 3 
Global policy 3 
Sustainability advantage program 3 
climate change framework 1 
CO2CRC 1 
Direct action 1 
energy savings certificates 1 
Energy security fund check 1 
Greenhouse challenge program 1 
nsw clean coal council 1 
NSW energy reform 1 
Productivity commission 1 
white paper process 1 
Energy white paper 0 
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Appendix 14: NVivo Nodes References: Emergence - Practices
Theoretical frame: Emergence 
Practice categories Number of Sources citing sub-frame categories 
Sustainable development 15 
carbon accounting 12 
Environmental management systems 9 
carbon reporting 7 
carbon offsets 6 
voluntary disclosure 5 
CDM projects 5 
COAL 21 5 
reporting standards 5 
Global reporting initiative 4 
NGER reporting 4 
CDP carbon disclosure project 4 
carbon trading 3 
emission trading 3 
KPIs 2 
carbon credits 1 
carbon pricing 1 
ETS 1 
CFI projects 1 
Environmental monitoring 1 
JI projects 1 
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Appendix 15: NVivo Nodes References: Emergence – Processes 
and Products 
 
 
 
  
Theoretical frame: Emergence 
Process categories Number of Sources citing sub-frame categories 
emission reductions 22 
CCS 19 
energy efficiency 19 
emissions reporting 16 
emissions tracking 9 
technology 8 
emissions intensity 8 
emissions management 2 
Product categories  
renewables 11 
alternative sources of energy 9 
new technology 7 
coal seam gas 5 
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Appendix 16: First Order Codes List – Forces of Attraction 
  
Forces of attraction
access to capital internal challenges operational excellence
access to resources Internal Opportunities Opportunities
attract best staff Internal risks physical risks
belief in tech solutions investment issues policy risk
carbon tax Issues production efficiency
commitment to environment KPIs reducing cost
company's vision lack of awareness reducing emissions
competitive position lack of clear carbon price signal regulatory risk
competiveness lack of communication relationship with government
complexity lack of cooperation relationship with stakeholders
consumption patterns lack of global regulations renewables
continued success lack of govt support reputation
costs lack of skills and knowledge reputational risk
demonstrate emission reductions largest renewables retailer resistance to change
direct impact of climate change leadership responsibility to community
downsizing license to operate responsible use of resources
emissions increase long term growth retaining investors
external challenges long term viability right thing to do
External risks losing investors ROI
failure to deliver loss of jobs sea level rise
financial managing risks shifting overseas
financial risks market risk supportive government policy
flora and fauna marketing technology
government subsidies meeting country emission target time factor
growth minimise carbon footprint to be resilient
health and safety new project approvals uncertainty
impact of policy no alternate source of energy value creation
improved business performance not enough pressure viability
water security
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Appendix 17: First Order Codes List – Business Responses 
 
Business responses   
adaptation emissions tracking miscellaneous projects 
adopting standards employee incentives monitor 
allocation of resources employee participation new technology 
alternate sources of energy energy efficiency operational efficiency 
analysis engagement with government other countries practices 
assess impact environment org structure participation in CC events 
assisting customers environmental committee process improvement 
auditing environmental management product stewardship 
being accountable environmental stewardship production rationalisation 
business integration establishing common systems projects 
carbon trading financial modelling public position 
change culture future planning reduce energy consumption 
climate change management getting feedback relationship building 
climate exchange green energy solutions renewables 
closing operations green office prog research 
collaboration greenhouse gas storage risk management 
commitment greenwash setting emission targets 
communication hiring env specialists solving common issues 
compliance increase price sponsoring research 
consultation process increase visibility stakeholder engagement 
continuous improvement influencing and advocating step change 
cooperation innovation survey stakeholders 
corrective action integrating sustainability  sustainability indicators 
creating awareness invest offshore sustainability roadmap 
develop systems investing in other countries sustainability scorecard 
developing policy involvement of management sutainability reports 
developing technology involving others technology improvement 
diversification joint venture and partnership trained staff 
educating employees knowledge sharing tree planting 
emission reductions life cycle management voluntary agreements 
emissions intensity lobbying voluntary disclosure 
emissions management marketing water related 
emissions reporting membership in associations win-win solutions 
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Appendix 18: Matrix Coding sample: C1 Detracting Forces – 
Internal Environment 
C1 Detracting forces - Internal 
A : C1 
CEO 
Report 
2010 
B : C1 
CEO 
Report 
2012 
C : C1 
Interview 
D : C1 
Sustainabil
ity Report 
2010 
E : C1 
Sustainabil
ity Report 
2012 
F : C1 web 
1 
1 : barriers Internal 0 0 0 0 0 0 
2 : costs 0 0 2 0 1 0 
3 : emissions increase 0 0 0 1 0 0 
4 : failure to deliver 0 0 0 0 0 0 
5 : financial risks 0 0 3 0 0 0 
6 : growth 0 0 0 0 0 0 
7 : internal challenges 1 4 0 0 5 1 
8 : Internal risks 0 0 0 0 0 0 
9 : investment issues 0 0 0 0 0 0 
10 : Issues 0 0 4 0 2 0 
11 : lack of awareness 0 0 0 0 0 0 
12 : lack of communication 0 0 0 0 0 0 
13 : lack of skills and 
knowledge 
0 0 1 0 0 0 
14 : leadership 0 0 0 0 0 0 
15 : license to operate 0 0 0 0 0 0 
16 : losing investors 0 0 2 0 0 0 
17 : loss of jobs 0 0 0 0 0 0 
18 : reputational risk 0 0 0 0 0 0 
19 : resistance to change 0 0 0 0 0 0 
20 : viability 0 0 0 0 0 0 
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Appendix 19: Matrix Coding Sample: C1 Detracting Forces – 
External Environment 
C1 Detracting forces - 
external 
A : C1 
CEO 
Report 
2010 
B : C1 
CEO 
Report 
2012 
C : C1 
Interview 
D : C1 
Sustainabili
ty Report 
2010 
E : C1 
Sustainabili
ty Report 
2012 
F : C1 web 
1 
1 : Barriers External 0 0 0 0 0 0 
2 : competiveness 0 0 0 0 0 0 
3 : complexity 0 0 0 2 0 0 
4 : direct impact of cc 0 0 0 0 0 0 
5 : external challenges 0 2 0 0 5 1 
6 : External risks 0 0 0 0 0 0 
7 : flora and fauna 0 0 0 0 0 0 
8 : health and safety 0 0 0 0 0 0 
9 : Issues 0 0 4 0 2 0 
10 : lack of clear carbon price 
signal 
0 0 0 0 0 0 
11 : lack of cooperation 0 0 0 0 0 0 
12 : lack of global regulations 0 0 0 0 0 0 
13 : lack of govt support 0 0 0 0 0 0 
14 : market risk 0 0 0 0 0 0 
15 : no alt source of energy 0 0 0 0 0 0 
16 : not enough pressure 0 0 0 0 0 0 
17 : physical risks 0 0 0 0 0 0 
18 : policy risk 0 0 2 0 0 0 
19 : regulatory risk 0 1 2 0 0 0 
20 : renewables 0 0 1 0 1 0 
21 : sea level rise 0 0 0 0 0 0 
22 : shifting overseas 0 0 0 0 0 0 
23 : technology 0 1 2 0 0 0 
24 : time factor 0 0 0 0 0 0 
25 : uncertainty 0 2 5 0 0 1 
26 : water 0 0 0 0 0 0 
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Appendix 20: Matrix Coding Sample: C1 Reinforcing Forces – 
Internal Environment 
C1 Reinforcing forces - 
internal 
A : C1 
CEO 
Report 
2010 
B : C1 
CEO 
Report 
2012 
C : C1 
Interview 
D : C1 
Sustainabili
ty Report 
2010 
E : C1 
Sustainabili
ty Report 
2012 
F : C1 web 
1 
1 : drivers Internal 0 0 0 0 0 0 
2 : access to capital 0 0 0 0 0 0 
3 : access to resources 0 0 0 0 0 0 
4 : attract best staff 0 0 0 0 0 0 
5 : belief in tech solutions 0 0 0 0 0 0 
6 : commitment to environment 0 0 0 0 1 0 
7 : company's vision 1 0 0 0 2 0 
8 : competitive position 0 1 0 0 0 0 
9 : continued success 0 0 0 0 1 0 
10 : demonstrate emission 
reductions 
0 0 0 0 0 0 
11 : downsizing 0 0 0 0 0 0 
12 : financial 0 0 0 0 0 0 
13 : improved business 
performance 
1 0 0 0 0 0 
14 : Internal Opportunities 2 1 1 0 2 1 
15 : KPIs 1 0 0 0 2 0 
16 : largest renewables retailer 0 0 0 0 0 0 
17 : leadership 0 0 0 0 0 0 
18 : license to operate 0 0 0 0 0 0 
19 : long term growth 0 1 0 0 1 0 
20 : long term viability 0 3 0 0 0 0 
21 : marketing 0 0 0 0 0 0 
22 : minimise carbon footprint 0 1 0 0 0 1 
23 : new project approvals 0 0 0 0 0 0 
24 : operational excellence 0 0 0 0 0 0 
25 : production efficiency 0 0 0 0 0 0 
26 : reducing cost 0 0 0 0 0 0 
27 : reducing emissions 0 1 0 1 1 1 
28 : reputation 0 1 0 0 1 0 
29 : responsibility to community 0 0 0 0 0 0 
30 : retaining investors 0 0 0 0 0 0 
31 : right thing to do 0 0 0 0 0 0 
32 : ROI 0 1 0 0 0 0 
33 : to be resilient 0 1 0 0 0 0 
34 : value creation 0 1 0 0 1 0 
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Appendix 21: Matrix Coding Sample: C1 Reinforcing Forces – 
External Environment  
C1 Reinforcing forces - external 
A : C1 
CEO 
Report 
2010 
B : C1 
CEO 
Report 
2012 
C : C1 
Interview 
D : C1 
Sustainab
ility 
Report 
2010 
E : C1 
Sustainab
ility 
Report 
2012 
F : C1 
web 1 
1 : drivers External 0 0 0 0 0 0 
2 : carbon tax 0 1 0 0 1 0 
3 : government subsidies 0 0 0 0 0 0 
4 : impact of policy 0 0 3 0 0 0 
5 : managing risks 0 0 0 0 0 0 
6 : Opportunities 2 1 1 0 2 1 
7 : relationship with government 0 0 0 0 1 0 
8 : relationship with stakeholders 0 0 0 0 0 0 
9 : responsible use of resources 0 0 0 0 0 0 
10 : supportive government policy 0 0 0 0 0 0 
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Appendix 22: Matrix Coding Sample: C1 Self-organisation – 
Business Responses 
C1 Business responses 
A : C1 
CEO 
Report 
2010 
B : C1 
CEO 
Report 
2012 
C : C1 
Intervie
w 
D : C1 
Sustaina
bility 
Report 
2010 
E : C1 
Sustaina
bility 
Report 
2012 
F : C1 
web 1 
1 : adaptation 0 0 0 0 0 0 
2 : adopting standards 0 0 0 0 0 0 
3 : allocation of resources 0 0 0 0 0 0 
4 : alternate sources of energy 0 0 0 0 0 0 
5 : analysis 0 0 0 0 0 0 
6 : assess impact 0 0 1 0 1 0 
7 : assisting customers 0 0 0 0 0 0 
8 : auditing 0 0 0 0 0 0 
9 : being accountable 0 0 0 0 0 0 
10 : business integration 0 0 0 0 0 0 
11 : carbon trading 0 0 0 0 0 0 
12 : change culture 0 0 0 0 0 0 
13 : climate change 
management 
0 0 0 0 0 0 
14 : climate exchange 0 0 0 0 0 0 
15 : closing operations 0 0 0 0 0 0 
16 : collaboration 0 0 0 0 0 0 
17 : commitment 0 0 0 2 3 0 
18 : communication 0 0 0 0 0 0 
19 : compliance 0 0 4 2 2 1 
20 : consultation process 0 0 0 0 0 1 
21 : continuous improvement 1 4 0 1 5 2 
22 : cooperation 0 1 2 0 0 0 
23 : corrective action 0 0 0 0 0 0 
24 : creating awareness 1 0 0 0 0 0 
25 : develop systems 0 0 0 0 1 0 
26 : developing policy 0 0 0 1 1 0 
27 : developing technology 0 0 0 0 0 0 
28 : diversification 0 0 2 0 0 0 
29 : educating employees 1 0 0 0 0 0 
30 : emission reductions 0 0 4 3 6 2 
31 : emissions intensity 0 0 0 0 0 0 
32 : emissions management 0 0 0 0 0 0 
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C1 Business responses 
A : C1 
CEO 
Report 
2010 
B : C1 
CEO 
Report 
2012 
C : C1 
Intervie
w 
D : C1 
Sustaina
bility 
Report 
2010 
E : C1 
Sustaina
bility 
Report 
2012 
F : C1 
web 1 
33 : emissions reporting 0 0 4 4 3 0 
34 : emissions tracking 0 0 3 0 2 0 
35 : employee incentives 0 0 0 0 0 0 
36 : employee participation 2 0 0 0 0 0 
37 : energy efficiency 0 1 0 3 4 1 
38 : engagement with 
government 
0 0 3 0 1 0 
39 : environment org structure 0 0 0 1 1 0 
40 : environmental committee 0 0 5 0 1 0 
41 : environmental 
management 
0 0 0 0 0 0 
42 : environmental stewardship 0 0 0 0 0 0 
43 : establishing common 
systems 
0 0 0 0 0 0 
44 : financial modelling 0 0 2 0 0 0 
45 : future planning 0 0 4 0 0 0 
46 : getting feedback 0 0 0 0 0 0 
47 : green energy solutions 0 0 0 0 0 0 
48 : green office prog 1 0 0 0 0 0 
49 : greenhouse gas storage 0 0 0 0 0 0 
50 : greenwash 0 0 0 0 0 0 
51 : hiring env specialists 0 1 0 0 1 0 
52 : increase price 0 0 1 0 0 0 
53 : increase visibility 0 0 0 0 2 0 
54 : influencing and advocating 0 0 0 0 0 0 
55 : innovation 1 0 2 1 4 0 
56 : integrating sustainability 
into practice 
1 0 0 0 5 0 
57 : invest offshore 0 0 1 0 0 0 
58 : investing in other countries 0 0 0 0 0 0 
59 : involvement of 
management 
0 0 2 0 2 0 
60 : involving others 1 0 1 0 2 0 
61 : joint venture and 
partnership 
0 0 0 0 0 0 
62 : knowledge sharing 0 0 0 1 0 0 
63 : life cycle management 0 0 0 0 0 0 
64 : lobbying 0 0 4 0 0 0 
65 : marketing 0 0 0 0 0 0 
66 : membership in 
associations 
0 0 3 1 1 0 
67 : miscellaneous projects 0 0 0 0 1 0 
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C1 Business responses 
A : C1 
CEO 
Report 
2010 
B : C1 
CEO 
Report 
2012 
C : C1 
Intervie
w 
D : C1 
Sustaina
bility 
Report 
2010 
E : C1 
Sustaina
bility 
Report 
2012 
F : C1 
web 1 
68 : monitor 0 0 1 0 0 0 
69 : new technology 0 0 0 0 0 0 
70 : operational efficiency 0 0 0 0 0 0 
71 : other countries practices 0 0 1 0 0 0 
72 : participation in CC events 0 0 0 1 0 0 
73 : process improvement 0 0 0 0 0 0 
74 : product stewardship 0 0 0 0 0 0 
75 : production rationalisation 0 0 0 0 0 0 
76 : projects 0 0 0 0 0 0 
77 : public position 0 0 0 0 0 0 
78 : reduce energy 
consumption 
0 0 0 0 0 0 
79 : relationship building 0 0 2 0 0 0 
80 : renewables 0 0 0 0 0 0 
81 : research 0 0 0 0 0 0 
82 : risk management 0 0 0 0 0 0 
83 : setting emission targets 0 0 0 0 0 0 
84 : solving common issues 0 0 0 0 0 0 
85 : sponsoring research 0 0 0 0 0 0 
86 : stakeholder engagement 0 0 0 0 0 0 
87 : step change 1 0 0 0 0 0 
88 : survey stakeholders 0 0 0 0 3 0 
89 : sustainability indicators 0 0 0 0 0 0 
90 : sustainability roadmap 0 0 0 0 0 0 
91 : sustainability scorecard 0 0 0 0 0 0 
92 : sustainability reports 2 1 1 1 4 0 
93 : technology improvement 0 0 0 0 0 0 
94 : trained staff 0 0 0 0 0 0 
95 : tree planting 0 0 0 0 0 0 
96 : voluntary agreements 0 0 0 0 0 0 
97 : voluntary disclosure 0 1 0 2 0 0 
98 : water related 0 0 0 0 0 0 
99 : win-win solutions 0 0 0 0 0 0 
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Appendix 23: Forces of Attraction Comparative Analysis Sample: Coal businesses 
  
Detracting forces - internal Detracting forces -external Reinforcing forces - internal Reinforcing forces - external
C1 10 : Issues 2 C1 only C2 15 : no alt source of energy 1 only C2 C1
13 : improved business 
performance 1 C1 and C2 C1 2 : carbon tax 2 C1 and C3
C3 11 : lack of awareness 1 C3 only C3 17 : physical risks 1 only C3 C2
13 : improved business 
performance 3 C1 and C2 C3 2 : carbon tax 1 C1 and C3
C3 12 : lack of communication 1 C3 only C1 18 : policy risk 1 C1 and C2 C1 14 : Internal Opportunities 5 C1 and C2 C1 4 : impact of policy 1 C1 and C3
C1
13 : lack of skills and 
knowledge 1 C1 and C3 C2 18 : policy risk 1 C1 and C2 C2 14 : Internal Opportunities 1 C1 and C2 C3 4 : impact of policy 1 C1 and C3
C3
13 : lack of skills and 
knowledge 1 C1 and C3 C1 19 : regulatory risk 2 C1 and C3 C1 15 : KPIs 2 C1 only C3 5 : managing risks 1 C3 only
C3 15 : license to operate 1 C3 only C3 19 : regulatory risk 2 C1 and C3 C2 17 : leadership 1 C2 only C1 6 : Opportunities 5 all three
C1 16 : losing investors 1 C1 and C3 C2 2 : competiveness 2 only C2 C3 18 : license to operate 2 C3 only C2 6 : Opportunities 1 all three
C3 16 : losing investors 1 C1 and C3 C2 20 : renewables 1 C1 and C2 C1 19 : long term growth 2 C1 and C2 C3 6 : Opportunities 1 all three
C3 18 : reputational risk 1 C3 only C1 20 : renewables 2 C1 and C2 C2 19 : long term growth 1 C1 and C2 C1
7 : relationship with 
government 1 C1 and C2
C1 2 : costs 2 C1 and C2 C2 21 : sea level rise 1 only C2 C3 2 : access to capital 1 C3 only C2
8 : relationship with 
stakeholders 1 C1 and C3
C2 2 : costs 1 C1 and C2 C2 23 : technology 1 all three C1 20 : long term viability 1 C1 and C2
C3 20 : viability 1 C3 only C3 23 : technology 1 all three C2 20 : long term viability 1 C1 and C2
C2 3 : emissions increase 2 C1 and C2 C1 23 : technology 2 all three C1 22 : minimise carbon 2 C1 only 
C1 3 : emissions increase 1 C1 and C2 C2 25 : uncertainty 1 all three C3 23 : new project approvals 1 C3 only
C3 5 : financial risks 2 C1 and C3 C3 25 : uncertainty 1 all three C1 27 : reducing emissions 4 C1 only 
C1 5 : financial risks 1 C1 and C3 C1 25 : uncertainty 3 all three C1 28 : reputation 2 C1 only 
C2 6 : growth 1 C2 only C1 3 : complexity 1 all three C2
29 : responsibility to 
community 3 C2 only
C1 7 : internal challenges 4 all 3 C2 3 : complexity 1 all three C3 3 : access to resources 1 C3 only
C2 7 : internal challenges 2 all 3 C3 3 : complexity 1 all three C1 32 : ROI 1 C1 only 
C3 7 : internal challenges 1 all 3 C3 5 : external challenges 1 all three C1 33 : to be resilient 1 C1 only 
C2 5 : external challenges 2 all three C1 34 : value creation 2 C1 and C2
C1 5 : external challenges 3 all three C2 34 : value creation 2 C1 and C2
C1 9 : Issues 2 only C1 C3 4 : attract best staff 2 C3 only
C1
6 : commitment to 
environment 1 C1 only 
C1 7 : company's vision 2 C1 only 
C1 8 : competitive position 1 C1 and C3
C3 8 : competitive position 1 C1 and C3
C1 9 : continued success 1 C1 and C3
C3 9 : continued success 1 C1 and C3
no of sources no of sources no of sources no of sources
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 449 
 
Appendix 24: Strategy Comparative Analysis Sample: Coal businesses 
  
C1 17 : commitment 2 all 3 C1 55 : innovation 4 all 3 C2 61 : involving others 1 C1 and C2 C2 55 : influencing and advocating 1 C2 and C3
C2 18 : commitment 2 all 3 C2 56 : innovation 1 all 3 C1 62 : knowledge sharing 1 C1 and C2 C3 6 : analysis 2 C2 and C3
C3 18 : commitment 1 all 3 C3 56 : innovation 1 all 3 C2 63 : knowledge sharing 2 C1 and C2 C2 6 : analysis 1 C2 and C3
C1 19 : compliance 4 all 3 C1 56 : integrating sustainability into pr 2 all 3 C1 68 : monitor 1 C1 and C2 C2 75 : product stewardship 2 C2 and C3
C2 20 : compliance 3 all 3 C2 57 : integrating sustainability into pr 4 all 3 C2 69 : monitor 2 C1 and C2 C3 75 : product stewardship 1 C2 and C3
C3 20 : compliance 1 all 3 C3 57 : integrating sustainability into pr 1 all 3 C1 97 : voluntary disclosure 2 C1 and C2 C3 84 : setting emission targets 3 C2 and C3
C1 21 : continuous improvement 5 all 3 C1 64 : lobbying 1 all 3 C2 98 : voluntary disclosure 1 C1 and C2 C2 84 : setting emission targets 2 C2 and C3
C2 22 : continuous improvement 3 all 3 C3 65 : lobbying 2 all 3 C1 39 : environment org structure 2 C1 and C3 C3 87 : stakeholder engagement 2 C2 and C3
C3 22 : continuous improvement 2 all 3 C2 65 : lobbying 1 all 3 C3 40 : environment org structure 2 C1 and C3 C2 87 : stakeholder engagement 1 C2 and C3
C1 29 : educating employees 1 all 3 C1 66 : membership in associations 3 all 3 C1 40 : environmental committee 2 C1 and C3 C2 9 : auditing 3 C2 and C3
C2 30 : educating employees 2 all 3 C2 67 : membership in associations 2 all 3 C3 41 : environmental committee 3 C1 and C3 C3 9 : auditing 1 C2 and C3
C3 30 : educating employees 1 all 3 C3 67 : membership in associations 2 all 3 C1 59 : involvement of management 2 C1 and C3 C2 17 : collaboration 3 C2 only
C1 30 : emission reductions 4 all 3 C1 92 : sustainability reports 5 all 3 C3 60 : involvement of management 2 C1 and C3 C2 24 : corrective action 1 C2 only
C2 31 : emission reductions 3 all 3 C2 93 : sutainability reports 1 all 3 C1 24 : creating awareness 1 C1 only C2 33 : emissions management 1 C2 only
C3 31 : emission reductions 2 all 3 C3 93 : sutainability reports 1 all 3 C1 28 : diversification 1 C1 only C2 44 : establishing common system1 C2 only
C1 33 : emissions reporting 3 all 3 C1 20 : consultation process 1 C1 and C2 C1 44 : financial modelling 1 C1 only C2 62 : joint venture and partnersh 2 C2 only
C2 34 : emissions reporting 3 all 3 C2 21 : consultation process 1 C1 and C2 C1 48 : green office prog 1 C1 only C2 79 : reduce energy consumption 1 C2 only
C3 34 : emissions reporting 1 all 3 C1 22 : cooperation 2 C1 and C2 C1 52 : increase price 1 C1 only C2 8 : assisting customers 2 C2 only
C1 34 : emissions tracking 2 all 3 C2 23 : cooperation 1 C1 and C2 C1 53 : increase visibility 1 C1 only C2 81 : renewables 1 C2 only
C2 35 : emissions tracking 1 all 3 C1 25 : develop systems 1 C1 and C2 C1 6 : assess impact 2 C1 only C2 82 : research 2 C2 only
C3 35 : emissions tracking 1 all 3 C2 26 : develop systems 2 C1 and C2 C1 67 : miscellaneous projects 1 C1 only C2 83 : risk management 3 C2 only
C1 36 : employee participation 1 all 3 C1 26 : developing policy 2 C1 and C2 C1 71 : other countries practices 1 C1 only C2 85 : solving common issues 1 C2 only
C2 37 : employee participation 4 all 3 C2 27 : developing policy 1 C1 and C2 C1 72 : participation in CC events 1 C1 only C3 36 : employee incentives 2 C3 only
C3 37 : employee participation 1 all 3 C1 45 : future planning 1 C1 and C2 C1 79 : relationship building 1 C1 only C3 4 : allocation of resources 1 C3 only
C1 37 : energy efficiency 4 all 3 C2 46 : future planning 2 C1 and C2 C1 87 : step change 1 C1 only C3 7 : assess impact 3 C3 only
C2 38 : energy efficiency 4 all 3 C1 51 : hiring env specialists 2 C1 and C2 C1 88 : survey stakeholders 1 C1 only C3 74 : process improvement 1 C3 only
C3 38 : energy efficiency 1 all 3 C2 52 : hiring env specialists 1 C1 and C2 C2 11 : business integration 4 C2 and C3 C3 78 : public position 1 C3 only
C1 38 : engagement with government 2 all 3 C1 57 : invest offshore 1 C1 and C2 C3 11 : business integration 3 C2 and C3 C3 83 : risk management 1 C3 only
C2 39 : engagement with government 3 all 3 C2 59 : investing in other countries 1 C1 and C2 C2 19 : communication 1 C2 and C3 C3 86 : sponsoring research 1 C3 only
C3 39 : engagement with government 3 all 3 C1 60 : involving others 3 C1 and C2 C3 19 : communication 1 C2 and C3 C3 95 : trained staff 2 C3 only
C3 55 : influencing and advocating 3 C2 and C3 C3 10 : being accountable 1 C3 only
COAL
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Appendix 25: Detracting Forces – Internal Environment: All Industries 
 
   
1 C1 7 : internal challenges 4 1 CH1 2 : costs 1 1 E1 5 : financial risks 1 1 M1 3 : emissions increase 2 1 O1 2 : costs 1
2 C1 10 : Issues 2 2 CH1 5 : financial risks 1 1 E2 10 : Issues 1 2 M1 2 : costs 1 1 O2 5 : financial risks 3
3 C1 2 : costs 2 3 CH1 6 : growth 1 2 E2 14 : leadership 1 3 M1 5 : financial risks 1 2 O2 6 : growth 3
4 C1 13 : lack of skills and knowledge 1 4 CH1 7 : internal challenges 1 3 E2 3 : emissions increase 1 4 M1 18 : reputational risk 1 3 O2 7 : internal challenges 3
5 C1 16 : losing investors 1 5 CH1 10 : Issues 1 4 E2 7 : internal challenges 1 1 M2 2 : costs 1 4 O2 2 : costs 1
6 C1 3 : emissions increase 1 1 CH2 2 : costs 1 1 E3 14 : leadership 1 2 M2 5 : financial risks 1 5 O2 3 : emissions increase 1
7 C1 5 : financial risks 1 2 CH2 3 : emissions increase 1 2 E3 3 : emissions increase 1 3 M2 17 : loss of jobs 1 6 O2 4 : failure to deliver 1
1 C2 3 : emissions increase 2 3 CH2 9 : investment issues 1 3 E3 5 : financial risks 1 1 M3 10 : Issues 1 7 O2 14 : leadership 1
2 C2 7 : internal challenges 2 4 CH2 20 : viability 1 4 E3 9 : investment issues 1 2 M3 13 : lack of skills and know 1 8 O2 16 : losing investors 1
3 C2 2 : costs 1 1 CH3 5 : financial risks 1 1 E4 14 : leadership 1 1 M4 5 : financial risks 1 9 O2 19 : resistance to change 1
4 C2 6 : growth 1 2 E4 18 : reputational risk 1 2 M4 7 : internal challenges 1 1 O3 13 : lack of skills and knowled 1
1 C3 5 : financial risks 2 3 E4 5 : financial risks 1 3 M4 18 : reputational risk 1
2 C3 11 : lack of awareness 1
3 C3 12 : lack of communication 1
4 C3 13 : lack of skills and knowledge 1
5 C3 15 : license to operate 1
6 C3 16 : losing investors 1
7 C3 18 : reputational risk 1
8 C3 20 : viability 1
9 C3 7 : internal challenges 1
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Appendix 26: Detracting Forces – External Environment: All Industries 
 
 
1 C1 25 : uncertainty 3 1 CH1 3 : complexity 3 1 E1 25 : uncertainty 2 1 M1 25 : uncertainty 2 1 O1 1 : Barriers External 1
2 C1 5 : external challenges 3 2 CH1 5 : external challenges 2 2 E1 17 : physical risks 1 2 M1 26 : water 2 2 O1 17 : physical risks 1
3 C1 19 : regulatory risk 2 3 CH1 9 : Issues 1 3 E1 19 : regulatory risk 1 3 M1 2 : competiveness 1 3 O1 18 : policy risk 1
4 C1 20 : renewables 2 4 CH1 17 : physical risks 1 4 E1 2 : competiveness 1 4 M1 5 : external challenges 1 4 O1 19 : regulatory risk 1
5 C1 23 : technology 2 5 CH1 23 : technology 1 5 E1 20 : renewables 1 5 M1 13 : lack of govt support 1 5 O1 21 : sea level rise 1
6 C1 9 : Issues 2 6 CH1 25 : uncertainty 1 6 E1 21 : sea level rise 1 6 M1 19 : regulatory risk 1 6 O1 25 : uncertainty 1
7 C1 18 : policy risk 1 1 CH2 2 : competiveness 1 7 E1 23 : technology 1 7 M1 22 : shifting overseas 1 1 O2 5 : external challenges 2
8 C1 3 : complexity 1 2 CH2 4 : direct impact of cc 1 8 E1 4 : direct impact of cc 1 1 M2 23 : technology 2 2 O2 2 : competiveness 1
1 C2 2 : competiveness 2 3 CH2 16 : not enough pressure 1 9 E1 6 : External risks 1 2 M2 2 : competiveness 1 3 O2 4 : direct impact of cc 1
2 C2 5 : external challenges 2 4 CH2 20 : renewables 1 1 E2 1 : Barriers External 1 3 M2 3 : complexity 1 4 O2 7 : flora and fauna 1
3 C2 15 : no alt source of ener 1 1 CH3 2 : competiveness 1 2 E2 25 : uncertainty 1 4 M2 19 : regulatory risk 1 5 O2 8 : health and safety 1
4 C2 18 : policy risk 1 2 CH3 4 : direct impact of cc 1 3 E2 4 : direct impact of cc 1 5 M2 22 : shifting overseas 1 6 O2 13 : lack of govt support 1
5 C2 20 : renewables 1 3 CH3 21 : sea level rise 1 4 E2 9 : Issues 1 6 M2 24 : time factor 1 7 O2 17 : physical risks 1
6 C2 21 : sea level rise 1 4 CH3 26 : water 1 1 E3 1 : Barriers External 1 7 M2 25 : uncertainty 1 8 O2 18 : policy risk 1
7 C2 23 : technology 1 2 E3 19 : regulatory risk 1 1 M3 3 : complexity 1 9 O2 25 : uncertainty 1
8 C2 25 : uncertainty 1 3 E3 2 : competiveness 1 2 M3 4 : direct impact of cc 1 1 O3 4 : direct impact of cc 2
9 C2 3 : complexity 1 4 E3 3: complexity 1 3 M3 9 : Issues 1 2 O3 2 : competiveness 1
1 C3 19 : regulatory risk 2 5 E3 25 : uncertainty 1 4 M3 12 : lack of global regulat 1 3 O3 3 : complexity 1
2 C3 17 : physical risks 1 6 E3 4 : direct impact of cc 1 5 M3 19 : regulatory risk 1 4 O3 21 : sea level rise 1
3 C3 23 : technology 1 7 E3 5 : external challenges 1 6 M3 23 : technology 1
4 C3 25 : uncertainty 1 1 E4 1 : Barriers External 1 7 M3 25 : uncertainty 1
5 C3 3 : complexity 1 2 E4 19 : regulatory risk 1 1 M4 3 : complexity 1
6 C3 5 : external challenges 1 3 E4 2 : competiveness 1 2 M4 4 : direct impact of cc 1
4 E4 23 : technology 1 3 M4 5 : external challenges 1
5 E4 25 : uncertainty 1 4 M4 14 : market risk 1
6 E4 4 : direct impact of cc 1 5 M4 17 : physical risks 1
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Appendix 27: Reinforcing Forces – Internal Environment: All Industries 
 
 
1 C1 DI 14 : Internal Opportunities 5 1 CH1 14 : Internal Opportunities 1 1 E1 16 : largest renewables retaile 2 1 M1 17 : leadership 2 1 O1 14 : Internal Opportunities 2
2 C1 DI 27 : reducing emissions 4 2 CH1 17 : leadership 1 2 E1 29 : reputation 2 2 M1 14 : Internal Opportunities 1 2 O1 27 : reducing emissions 2
3 C1 DI 15 : KPIs 2 3 CH1 27 : reducing emissions 1 3 E1 10 : demonstrate em reduction 1 3 M1 22 : marketing 1 3 O1 13 : improved business perfor 1
4 C1 DI 19 : long term growth 2 4 CH1 28 : reputation 1 4 E1 14 : Internal Opportunities 1 4 M1 29 : reputation 1 4 O1 29 : responsibility to commun 1
5 C1 DI 22 : minimise carbon footprint 2 5 CH1 29 : responsibility to community 1 5 E1 17 : leadership 1 5 M1 30 : responsibility to community 1 1 O2 2 : access to capital 1
6 C1 DI 28 : reputation 2 6 CH1 31 : right thing to do 1 6 E1 20 : long term growth 1 1 M2 11 : downsizing 1 2 O2 9 : continued success 1
7 C1 DI 34 : value creation 2 1 CH2 14 : Internal Opportunities 1 7 E1 21 : long term viability 1 2 M2 22 : marketing 1 3 O2 14 : Internal Opportunities 1
8 C1 DI 7 : company's vision 2 2 CH2 26 : reducing cost 1 8 E1 32 : right thing to do 1 1 M3 13 : improved business performance 1 4 O2 18 : license to operate 1
9 C1 DI 13 : improved business performance 1 3 CH2 29 : responsibility to community 1 9 E1 7 : company's vision 1 2 M3 14 : Internal Opportunities 1 1 O3 14 : Internal Opportunities 2
10 C1 DI 20 : long term viability 1 1 CH3 8 : competitive position 1 10 E1 9 : continued success 1 3 M3 17 : leadership 1 2 O3 5 : belief in tech solutions 1
11 C1 DI 32 : ROI 1 2 CH3 10 : demonstrate em reductions 1 1 E2 14 : Internal Opportunities 1 4 M3 27 : reducing cost 1 3 O3 31 : right thing to do 1
12 C1 DI 33 : to be resilient 1 3 CH3 14 : Internal Opportunities 1 2 E2 17 : leadership 1 5 M3 30 : responsibility to community 1 4 O3 32 : ROI 1
13 C1 DI 6 : commitment to environment 1 4 CH3 17 : leadership 1 1 E3 14 : Internal Opportunities 1 6 M3 31 : retaining investors 1
14 C1 DI 8 : competitive position 1 5 CH3 25 : production efficiency 1 2 E3 17 : leadership 1 1 M4 17 : leadership 3
15 C1 DI 9 : continued success 1 6 CH3 26 : reducing cost 1 1 E4 17 : leadership 3 2 M4 8 : competitive position 2
1 C2 DI 13 : improved business performance 3 7 CH3 27 : reducing emissions 1 2 E4 14 : Internal Opportunities 1 3 M4 20 : long term growth 2
2 C2 DI 29 : responsibility to community 3 8 CH3 34 : value creation 1 4 M4 2 : access to capital 1
3 C2 DI 34 : value creation 2 5 M4 3 : access to resources 1
4 C2 DI 14 : Internal Opportunities 1 6 M4 5 : belief in tech solutions 1
5 C2 DI 17 : leadership 1 7 M4 6 : commitment to environment 1
6 C2 DI 19 : long term growth 1 8 M4 12 : financial 1
7 C2 DI 20 : long term viability 1 9 M4 14 : Internal Opportunities 1
1 C3 DI 18 : license to operate 2 10 M4 19 : license to operate 1
2 C3 DI 4 : attract best staff 2 11 M4 25 : operational excellence 1
3 C3 DI 2 : access to capital 1 12 M4 29 : reputation 1
4 C3 DI 23 : new project approvals 1
5 C3 DI 3 : access to resources 1
6 C3 DI 8 : competitive position 1
7 C3 DI 9 : continued success 1
ELECTRICITY METALS AND MINERALS OIL AND GASCOAL CHEMICALS
 453 
 
 
Appendix 28: Reinforcing Forces – External Environment: All Industries 
 
 
 
 
 
 
1 C1 6 : Opportunities 5 1 CH1 6 : Opportunities 2 1 E1 8 : Opportunities 2 1 M1 8 : Opportunities 2 1 O1 6 : Opportunities 2
2 C1 2 : carbon tax 2 2 CH1 4 : impact of policy 1 2 E1 10 : relationship with stakeholders 1 1 M2 nothing 1 O2 3 : government subsidies 1
3 C1 4 : impact of policy 1 3 CH1 7 : relationship with gove 1 3 E1 3 : consumption patterns 1 1 M3 8 : Opportunities 1 2 O2 4 : impact of policy 1
4 C1 7 : relationship with governme 1 1 CH2 2 : carbon tax 1 4 E1 5 : impact of policy 1 2 M3 9 : relationship with gove 1 3 O2 6 : Opportunities 1
1 C2 6 : Opportunities 1 2 CH2 6 : Opportunities 1 5 E1 6 : managing risks 1 3 M3 11 : responsible use of res 1 1 O3 6 : Opportunities 2
2 C2 8 : relationship with stakehold 1 1 CH3 2 : carbon tax 1 6 E1 7 : meeting country emission targe 1 1 M4 1 : drivers External 1 2 O3 2 : carbon tax 1
1 C3 2 : carbon tax 1 2 CH3 6 : Opportunities 1 1 E2 8 : Opportunities 1 2 M4 8 : Opportunities 1
2 C3 4 : impact of policy 1 1 E3 10 : relationship with stakeholders 1 3 M4 10 : relationship with stak 1
3 C3 5 : managing risks 1 2 E3 8 : Opportunities 1
4 C3 6 : Opportunities 1 1 E4 8 : Opportunities 1
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Appendix 29: Strategy First Order Codes: Coal Businesses  
 
 
 
21 : continuous improvement 5 11 : business integration 4 11 : business integration 3
92 : sustainability reports 5 37 : employee participation 4
39 : engagement with 
government 3
19 : compliance 4 38 : energy efficiency 4 41 : environmental committee 3
30 : emission reductions 4
57 : integrating sustainability into 
practice 4 55 : influencing and advocating 3
37 : energy efficiency 4 17 : collaboration 3 7 : assess impact 3
55 : innovation 4 20 : compliance 3 84 : setting emission targets 3
33 : emissions reporting 3 22 : continuous improvement 3 22 : continuous improvement 2
60 : involving others 3 31 : emission reductions 3 31 : emission reductions 2
66 : membership in associations 3 34 : emissions reporting 3 36 : employee incentives 2
17 : commitment 2 39 : engagement with government 3 40 : environment org structure 2
22 : cooperation 2 83 : risk management 3 6 : analysis 2
26 : developing policy 2 9 : auditing 3
60 : involvement of 
management 2
34 : emissions tracking 2 18 : commitment 2 65 : lobbying 2
38 : engagement with 
government 2 26 : develop systems 2 67 : membership in associations 2
39 : environment org structure 2 30 : educating employees 2 87 : stakeholder engagement 2
40 : environmental committee 2 46 : future planning 2 95 : trained staff 2
51 : hiring env specialists 2 62 : joint venture and partnership 2 10 : being accountable 1
56 : integrating sustainability 
into practice 2 63 : knowledge sharing 2 18 : commitment 1
59 : involvement of 
management 2 67 : membership in associations 2 19 : communication 1
6 : assess impact 2 69 : monitor 2 20 : compliance 1
97 : voluntary disclosure 2 75 : product stewardship 2 30 : educating employees 1
20 : consultation process 1 8 : assisting customers 2 34 : emissions reporting 1
24 : creating awareness 1 82 : research 2 35 : emissions tracking 1
25 : develop systems 1 84 : setting emission targets 2 37 : employee participation 1
28 : diversification 1 19 : communication 1 38 : energy efficiency 1
29 : educating employees 1 21 : consultation process 1 4 : allocation of resources 1
36 : employee participation 1 23 : cooperation 1 56 : innovation 1
44 : financial modelling 1 24 : corrective action 1
57 : integrating sustainability 
into practice 1
45 : future planning 1 27 : developing policy 1 74 : process improvement 1
48 : green office prog 1 33 : emissions management 1 75 : product stewardship 1
52 : increase price 1 35 : emissions tracking 1 78 : public position 1
53 : increase visibility 1 44 : establishing common systems 1 83 : risk management 1
57 : invest offshore 1 52 : hiring env specialists 1 86 : sponsoring research 1
62 : knowledge sharing 1 55 : influencing and advocating 1 9 : auditing 1
64 : lobbying 1 56 : innovation 1 93 : sutainability reports 1
67 : miscellaneous projects 1 59 : investing in other countries 1
68 : monitor 1 6 : analysis 1
71 : other countries practices 1 61 : involving others 1
72 : participation in CC events 1 65 : lobbying 1
79 : relationship building 1 79 : reduce energy consumption 1
87 : step change 1 81 : renewables 1
88 : survey stakeholders 1 85 : solving common issues 1
87 : stakeholder engagement 1
93 : sutainability reports 1
98 : voluntary disclosure 1
C1 C2 C3
Action                                              Sources Action                                              Sources Action                                            Sources
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Appendix 30: Strategy First Order Codes: Electricity Businesses 
 
 
 
130 : renewables 5 71 : analysis 1 130 : renewables 4
45 : assisting customers 4 72 : assess impact 1 49 : consultation process 3
115 : setting emission 
targets 2 73 : Aus ETS markets 1 59 : joint venture and partner 3
119 : technology 
improvement 2 76 : carbon trading 1 138 : future planning 2
125 : diversification 2 84 : emission reductions 1 45 : assisting customers 2
142 : new technology 2 85 : emissions intensity 1 84 : emission reductions 2
22 : emissions reporting 2
86 : emissions 
management 1 85 : emissions intensity 2
24 : engagement with 
government 2 87 : emissions reporting 1 12 : assess impact 1
49 : consultation process 2
92 : environmental 
committee 1 120 : win-win solutions 1
56 : engagement with 
government 2
93 : involvement of 
management 1 128 : future planning 1
61 : membership in 
associations 2 97 : financial modelling 1 142 : new technology 1
64 : stakeholder 
engagement 2 98 : getting feedback 1 143 : research 1
90 : engagement with 
government 2 19 : emission reductions 1
100 : influencing policy 1 20 : emissions intensity 1
103 : miscellaneous projects 1 20 : emissions intensity 3 40 : financial modelling 1
104 : climate exchange 1 32 : other countries practic 3 47 : collaboration 1
108 : policy advocacy 1 84 : emission reductions 3 48 : communication 1
114 : risk management 1 85 : emissions intensity 3 51 : cooperation 1
117 : sustainability roadmap 1 105 : tree planting 2 55 : employee participation 1
123 : develop systems 1 119 : technology improvem 2 6 : influencing and advocating 1
124 : developing policy 1 19 : emission reductions 2 60 : knowledge sharing 1
128 : future planning 1 43 : water related 2 62 : relationship building 1
129 : industry leadership 1 101 : integrating sustainab   1 64 : stakeholder engagement 1
13 : auditing 1 109 : process improvemen 1 77 : change culture 1
131 : risk management 1 12 : assess impact 1 9 : public position 1
132 : sutainability reports 1 120 : win-win solutions 1 90 : engagement with govern 1
16 : compliance 1 138 : future planning 1 99 : green energy solutions 1
19 : emission reductions 1 14 : closing operations 1
23 : emissions tracking 1 140 : greenhouse gas stora 1
26 : greenwash 1 143 : research 1 49 : consultation process 2
33 : public position 1 144 : sponsoring research 1 54 : educating employees 2
35 : setting emission targets 1 16 : compliance 1 84 : emission reductions 2
37 : adaptation 1 39 : develop systems 1 105 : tree planting 1
4 : engagement with 
government 1 47 : collaboration 1 19 : emission reductions 1
42 : risk management 1 53 : developing technology 1 20 : emissions intensity 1
5 : greenwash 1 54 : educating employees 1 85 : emissions intensity 1
52 : developing policy 1 56 : engagement with gove 1 93 : involvement of managem 1
53 : developing technology 1 59 : joint venture and partn 1
59 : joint venture and 
partnership 1 6 : influencing and advocat 1
6 : influencing and 
advocating 1 60 : knowledge sharing 1
65 : survey stakeholders 1 93 : involvement of manag 1
67 : working with NGOs 1
Action                                    Sources
E1
E2
E1 E3
E4
Action                               Sources Action                               Sources Action                                    Sources
Action                               Sources
 456 
 
Appendix 31: Strategy First Order Codes: Chemicals Businesses 
 
22 : continuous improvement 4 22 : continuous improvement 4 32 : emissions intensity 3
20 : compliance 3 31 : emission reductions 4 35 : emissions tracking 3
26 : develop systems 3 79 : reduce energy consumption 3 37 : employee participation 3
31 : emission reductions 3 34 : emissions reporting 2 21 : consultation process 2
23 : cooperation 2 38 : energy efficiency 2 22 : continuous improvement 2
38 : energy efficiency 2 41 : environmental committee 2 27 : developing policy 2
39 : engagement with govern 2 60 : involvement of managemen 2 36 : employee incentives 2
56 : innovation 2 74 : process improvement 2 39 : engagement with governme 2
84 : setting emission targets 2 76 : production rationalisation 2 46 : future planning 2
9 : auditing 1 13 : change culture 1 74 : process improvement 2
11 : business integration 1 16 : closing operations 1 79 : reduce energy consumption 2
17 : collaboration 1 17 : collaboration 1 9 : auditing 1
18 : commitment 1 20 : compliance 1 19 : communication 1
27 : developing policy 1 27 : developing policy 1 23 : cooperation 1
30 : educating employees 1 29 : diversification 1 26 : develop systems 1
34 : emissions reporting 1 32 : emissions intensity 1 28 : developing technology 1
37 : employee participation 1 33 : emissions management 1 31 : emission reductions 1
41 : environmental committee 1 35 : emissions tracking 1 38 : energy efficiency 1
55 : influencing and advocatin 1 36 : employee incentives 1 41 : environmental committee 1
57 : integrating sustainability  1 39 : engagement with governme 1 52 : hiring env specialists 1
60 : involvement of managem 1 40 : environment org structure 1 56 : innovation 1
62 : joint venture and partner 1 42 : environmental managemen 1 60 : involvement of managemen 1
63 : knowledge sharing 1 45 : financial modelling 1 65 : lobbying 1
70 : new technology 1 46 : future planning 1 67 : membership in associations 1
79 : reduce energy consumpti 1 52 : hiring env specialists 1 69 : monitor 1
87 : stakeholder engagement 1 56 : innovation 1 71 : operational efficiency 1
93 : sutainability reports 1 67 : membership in associations 1 75 : product stewardship 1
94 : technology improvement 1 71 : operational efficiency 1 77 : projects 1
95 : trained staff 1 84 : setting emission targets 1 84 : setting emission targets 1
98 : voluntary disclosure 1 94 : technology improvement 1 85 : solving common issues 1
100 : win-win solutions 1 94 : technology improvement 1
96 : tree planting 1
CH1 CH2 CH3
Action                                      Sources Action                                         Sources Action                                         Sources
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Appendix 32: Strategy First Order Codes: Metals & Minerals 
Businesses 
  
59 : joint venture and 
partnership 3 22 : emissions reporting 2
92 : environmental 
committee 2 89 : energy efficiency 2
115 : setting emission targets 2 7 : lobbying 2
93 : involvement of 
management 2
101 : integrating 
sustainability into practice 1
87 : emissions reporting 2 84 : emission reductions 2 105 : tree planting 1
115 : setting emission 
targets 1
92 : environmental 
committee 2 85 : emissions intensity 2 11 : analysis 1 117 : sustainability roadmap 1
105 : tree planting 1 87 : emissions reporting 2 122 : analysis 1 130 : renewables 1
109 : process improvement 1
92 : environmental 
committee 2 144 : sponsoring research 1 23 : emissions tracking 1
11 : analysis 1 105 : tree planting 1 15 : communication 1 35 : setting emission targets 1
112 : projects 1 112 : projects 1 16 : compliance 1 47 : collaboration 1
113 : reduce energy 
consumption 1 13 : auditing 1 17 : creating awareness 1 60 : knowledge sharing 1
118 : sustainability scorecard 1 132 : sutainability reports 1 19 : emission reductions 1 62 : relationship building 1
119 : technology 
improvement 1 14 : closing operations 1
24 : engagement with 
government 1 79 : commitment 1
136 : alternate sources of 
energy 1 142 : new technology 1 3 : communication 1
82 : continuous 
improvement 1
141 : innovation 1 19 : emission reductions 1
34 : reduce energy 
consumption 1
92 : environmental 
committee 1
142 : new technology 1 20 : emissions intensity 1
    
government 1
   
management 1
143 : research 1 23 : emissions tracking 1 48 : communication 1
19 : emission reductions 1
24 : engagement with 
government 1 55 : employee participation 1
20 : emissions intensity 1 31 : monitor 1
56 : engagement with 
government 1
21 : emissions management 1
4 : engagement with 
government 1
6 : influencing and 
advocating 1
22 : emissions reporting 1 41 : monitor 1 60 : knowledge sharing 1
35 : setting emission targets 1 46 : auditing 1 7 : lobbying 1
43 : water related 1 54 : educating employees 1 71 : analysis 1
55 : employee participation 1
56 : engagement with 
government 1 80 : communication 1
60 : knowledge sharing 1
6 : influencing and 
advocating 1 84 : emission reductions 1
61 : membership in 
associations 1 75 : business integration 1 89 : energy efficiency 1
64 : stakeholder engagement 1 8 : monitor 1
90 : engagement with 
government 1
66 : voluntary agreements 1 81 : marketing 1 94 : trained staff 1
75 : business integration 1 89 : energy efficiency 1
95 : environmental 
management 1
82 : continuous improvement 1
90 : engagement with 
government 1
88 : employee incentives 1
93 : involvement of 
management 1
89 : energy efficiency 1
90 : engagement with 
government 1
93 : involvement of 
management 1
95 : environmental 
management 1
M1 M2 M3 M4
Action                                    Sources Action                                    Sources Action                                    Sources Action                                    Sources
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Appendix 33 Strategy First Order Codes: Oil and Gas Businesses 
 
34 : emissions reporting 4 34 : emissions reporting 3 41 : environmental committe 5
31 : emission reductions 3 84 : setting emission targets 3 60 : involvement of managem 5
39 : engagement with governm 3 31 : emission reductions 2 38 : energy efficiency 4
38 : energy efficiency 2 32 : emissions intensity 2 39 : engagement with govern 4
27 : developing policy 2 35 : emissions tracking 2 22 : continuous improvement 3
41 : environmental committee 1 38 : energy efficiency 2 6 : analysis 2
74 : process improvement 1 39 : engagement with governme 2 7 : assess impact 2
9 : auditing 1 43 : environmental stewardship 2 9 : auditing 2
20 : compliance 1 74 : process improvement 2 11 : business integration 2
26 : develop systems 1 2 : adaptation 1 23 : cooperation 2
37 : employee participation 1 3 : adopting standards 1 37 : employee participation 2
56 : innovation 1 8 : assisting customers 1 55 : influencing and advocatin 2
62 : joint venture and partners 1 12 : carbon trading 1 92 : sustainability scorecard 2
75 : product stewardship 1 13 : change culture 1 2 : adaptation 1
77 : projects 1 16 : closing operations 1 14 : climate change managem 1
79 : reduce energy consumptio 1 17 : collaboration 1 17 : collaboration 1
81 : renewables 1 18 : commitment 1 19 : communication 1
19 : communication 1 20 : compliance 1
20 : compliance 1 27 : developing policy 1
22 : continuous improvement 1 34 : emissions reporting 1
27 : developing policy 1 36 : employee incentives 1
28 : developing technology 1 40 : environment org structur 1
30 : educating employees 1 45 : financial modelling 1
33 : emissions management 1 61 : involving others 1
37 : employee participation 1 62 : joint venture and partner 1
41 : environmental committee 1 67 : membership in associatio 1
46 : future planning 1 70 : new technology 1
49 : green office prog 1 71 : operational efficiency 1
50 : greenhouse gas storage 1 74 : process improvement 1
55 : influencing and advocating 1 79 : reduce energy consumpt 1
60 : involvement of managemen 1 82 : research 1
63 : knowledge sharing 1 84 : setting emission targets 1
64 : life cycle management 1 87 : stakeholder engagement 1
69 : monitor 1 90 : sustainability indicators 1
77 : projects 1 93 : sutainability reports 1
79 : reduce energy consumption 1 94 : technology improvement 1
81 : renewables 1 96 : tree planting 1
87 : stakeholder engagement 1
94 : technology improvement 1
98 : voluntary disclosure 1
O1 O2 O3
Action                                    Sources Action                                    Sources Action                                    Sources
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Appendix 34 Forces of Attraction Analysis – All Industries 
  
Issues C1 only resistance to change O2 Issues M3
lack of awareness C3 only internal challenges O2
costs C1 and C2 emissions increase E2 E3 lack of skills and knowledg O3 costs M1 M2 growth CH1
lack of communication C3 only internal challenges E2 costs O1 O2 emissions increase M1 costs CH1 CH2
lack of skil ls and knowledge C1 and C3 Issues E2 emissions increase O2 lack of skills and knowledge M3 emissions increase CH2
emissions increase C1 and C2 growth O2 internal challenges M4 internal challenges CH1
internal challenges all  3 Issues CH1
growth C2 only
license to operate C3 only financial risks E1 E3 E4 leadership O2 financial risks M1 M2 M4 viabil ity CH2
losing investors C1 and C3 investment issues E3 losing investors O2 loss of jobs M2 investment issues CH2
reputational risk C3 only leadership E2 E3 E4 failure to deliver O2 reputational risk M1 M4 financial risks CH1 CH3
viabil ity C3 only reputational risk E4 financial risks O2
financial risks C1 and C3
uncertainty all  three sea level rise E1 direct impact of cc O2 O3 lack of global regulations M3 uncertainty CH1
complexity all  three direct impact of cc ALL 4 uncertainty ALL 3 time factor M2 complexity CH1
external challenges all  three uncertainty ALL 4 external challenges O2 uncertainty M1 M2 M3 direct impact of cc CH2 CH3
Issues only C1 Issues E2 water M1 Issues CH1
complexity E3 complexity M2 M3 M4
direct impact of cc M3 M4
shifting overseas M1 M2
Issues M3
physical risks only C3 physical risks E1 physical risks O1 O2 market risk M4 physical risks CH1
regulatory risk C1 and C3 external challenges E3 policy risk O1 O2 physical risks M4 sea level rise CH3
sea level rise only C2 External risks E1 regulatory risk O1 external challenges M1 M4 water CH3
regulatory risk M1 M2 M3 external challenges CH1
competiveness only C2 regulatory risk E1 E3 E4 lack of govt support O2 lack of govt support M1 not enough pressure CH2
policy risk C1 and C2 competiveness E1 E3 E4 competiveness O2 O3 competiveness M1 M2 competiveness CH1 CH2
no alt source of energy only C2 technology E1 E4 no technology M2 M3 renewables CH2
renewables C1 and C2 renewables E1 technology CH1
technology all  three
Inability to 
change
Reluctance to 
change
Uncertainties 
Risks
Stakeholder 
impacts
Lack of 
technology
FORCES OF ATTRACTION ANALYSIS
COAL ELECTRICITY OIL AND GAS METALS AND MINERALS CHEMICALS
DETRACTING FORCES - EXTERNAL
DETRACTING FORCES - INTERNAL
Protection of 
existing state
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improved business C1 and C2 long term growth E1 improved business performan O1 improved business performanceM3 Internal Opportunities All  3
long term growth C1 and C2 long term viabil ity E1 Internal Opportunities ALL 3 marketing M1 M2 reducing cost CH2 CH3
access to capital C3 only continued success E1 license to operate O2 reducing cost M3 value creation CH3
value creation C1 and C2 Internal Opportunities ALL 4 continued success O2 Internal Opportunities M1 M3 M4
competitive position C1 and C3 license to operate M4
continued success C1 and C3 long term growth M4
long term viabil ity C1 and C2
new project approvals C3 only
Internal Opportunities C1 and C2
License to operate C3 only
leadership C2 only right thing to do E1 reducing emissions O1 leadership M1 M3 M4 demonstrate em reductions CH3
minimise carbon footprint C1 only leadership ALL 4 responsibil ity to community O1 commitment to environment M4 leadership CH1 CH3
commitment to environment C1 only demonstrate em reductions E1 right thing to do O3 responsibil ity to community M1 M3 reducing emissions CH1 CH3
reducing emissions C1 only responsibil ity to community CH1 CH2
responsibil ity to community C2 only right thing to do CH1
KPIs C1 only reputation E1 operational excellence M4 reputation CH1
attract best staff C3 only largest renewables retailer E1 reputation M1 M4 competitive position CH3
company's vision C1 only company's vision E1 competitive position M4
reputation C1 only 
access to resources C3 only vertical integration E1, E3 access to capital O2 downsizing M2 production efficiency CH3
ROI C1 only ROI O3 financial M4
to be resil ient C1 only belief in tech solutions O3 access to capital M4
access to resources M4
retaining investors M3
belief in tech solutions M4
Future of coal ALL 3 managing risks E1 responsible use of resources M3
energy costs ALL 4
relationship with government C1 and C2 relationship with stakeholders E1 E3 relationship with government M3 relationship with government CH1
Opportunities all  three consumption patterns E1 relationship with stakeholders M4
carbon tax C1 and C3 impact of policy E1 carbon tax O3 carbon pricing All 4 carbon tax CH2 CH3
impact of policy C1 and C3 meeting country emission targe E1 government subsidies O2 impact of policy CH1
managing risks C3 only Temperature fluctuations E3 sea level rise O1 O3 Opportunities All  3
flora and fauna O2
health and safety O2
FORCES OF ATTRACTION ANALYSIS
COAL ELECTRICITY OIL AND GAS METALS AND MINERALS CHEMICALS
Climate 
change 
responsibility
Relationship 
with agents
Seeking 
opportunity
Dynamic 
capabilities
Policy impacts
Natural 
environment 
impacts
REINFORCING FORCES - EXTERNAL
Resource 
impacts
Reputation 
enhancement
REINFORCING FORCES - INTERNAL
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Appendix 35 Strategy Selection Processes Analysis – All Industries 
  
engagement with government all  3 influencing and advocating E1 E2 E3 engagement with government all  3 engagement with government M1 M2 M3 engagement with government ALL 3
lobbying all  3 public position E1 E3 influencing and advocating O2 O3 influencing and advocating M2 M3 influencing and advocating CH1
influencing and advocating C2 C3 influencing policy E1 lobbying M2 M3 lobbying CH3
public position C3 only policy advocacy E1
engagement with government E1 E2 E3
compliance all  3 emission reductions ALL 4 compliance all  3 emissions reporting M1 M2 compliance CH1 CH2
emissions reporting all  3 emissions intensity ALL 4 emissions reporting all  3 analysis M1 M3 emissions reporting CH1 CH2
emissions tracking all  3 assess impact E1 E2 E3 auditing O1 O3 emissions tracking M2 M4 auditing CH1 CH3
monitor C1 C2 compliance E1 E2 carbon trading O2 only voluntary agreements M1 only emissions tracking CH2 CH3
voluntary disclosure C1 C2 financial modelling E1 E3 greenhouse gas storage O2 only auditing M2 only voluntary disclosure CH1
assess impact C1 C3 analysis E1 monitor O2 only monitor M2 only financial modelling CH2
financial modelling C1 only auditing E1 voluntary disclosure O2 only compliance M3 only monitor CH3
analysis C2 C3 Aus ETS markets E1 analysis O3 only
auditing C2 C3 carbon trading E1 assess impact O3 only
risk management C2 C3 climate exchange E1 financial modelling O3 only
emissions reporting E1
emissions tracking E1
invest offshore C1 C2 closing operations E2 closing operations O2 only closing operations M2 only closing operations CH2
increase price C1 only risk management E1
reduce energy consumption C2 only win-win solutions E2 E3 energy efficiency all  3 energy efficiency all  4 emission reductions ALL 3
energy efficiency all  3 reduce energy consumption all  3 emission reductions M1 M2 M3 energy efficiency ALL 3
emission reductions all  3 emission reductions O1 O2 emissions intensity M1 M2 reduce energy consumption ALL 3
emissions intensity O2 only reduce energy consumption M1 M3 emissions intensity CH2 CH3
emissions tracking O2 only win-win solutions CH1
adaptation E1 adaptation O2 O3 water related M1 only
water related E2
innovation all  3 green energy solutions E3 renewables O1 O2 new technology M1 M2 innovation ALL 3
renewables C2 only new technology E1 E3 innovation O1 only research M1 only new technology CH1 CH3
research C2 only research E2 E3 new technology O3 only innovation M1 only
research O3 only renewables M4 only
future planning C1 C2 diversification E1 future planning O2 only future planning CH2 CH3
diversification C1 only industry leadership E1 diversification CH2
future planning E1 E2 E3
STRATEGY ANALYSIS
COAL ELECTRICITY OIL AND GAS METALS AND MINERALS CHEMICALS
STRATEGIC OPPORTUNISM
Preparation
Preventing 
change
STRATEGIC RESPONSE
STRATEGIC RESISTANCE
Protection
Profit 
generation
Adaptation
Long term 
vision
Pioneering 
technology 
and 
renewables
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consultation process C1 C2 consultation process E1 E3 E4 joint venture and partnership O1 O3 knowledge sharing M1 M3 M4 collaboration CH1 CH2
membership in associations all  3 joint venture and partnership E1 E2 E3 collaboration O2 O3 joint venture and partnership M1 only cooperation CH1 CH3
cooperation C1 C2 stakeholder engagement E1 E3 stakeholder engagement O2 O3 membership in associations M1 only consultation process CH3
involving others C1 C2 collaboration E2 E3 assisting customers O2 only stakeholder engagement M1 only membership in associations CH2 CH3
relationship building C1 only getting feedback E1 cooperation O3 only collaboration M4 only joint venture and partnership CH1
survey stakeholders C1 only membership in associations E1 involving others O3 only relationship building M4 only knowledge sharing CH1
stakeholder engagement C2 C3 survey stakeholders E1 membership in associations O3 only stakeholder engagement CH1
assisting customers C2 only working with NGOs E1 solving common issues CH3
collaboration C2 only cooperation E3
joint venture and partnership C2 only relationship building E3
solving common issues C2 only
sponsoring research C3 only knowledge sharing E2 E3 sponsoring research M3 only
knowledge sharing C1 C2
green office prog C1 only tree planting E2 E4 tree planting O3 only tree planting M1 M2 M3 Sustainabil ity reports CH1
increase visibil ity C1 only tree planting CH3
participation in CC events C1 only
setting emission targets C2 C3 develop systems E1 E2 process improvement all  3 environmental committee all  4 continuous improvement ALL 3
allocation of resources C3 only technology improvement E1 E2 setting emission targets O2 O3 involvement of management M1 M2 M3 developing policy ALL 3
being accountable C3 only developing policy E1 develop systems O1 only environmental management M1 M3 M4 environmental committee ALL 3
continuous improvement all  3 setting emission targets E1 adopting standards O2 only business integration M1 M2 involvement of management ALL 3
integrating sustainabil ity into all  3 process improvement E2 emissions management O2 only projects M1 M2 setting emission targets ALL 3
sustainabil ity reports all  3 greenhouse gas storage E2 developing policy all  3 continuous improvement M1 M4 technology improvement ALL 3
commitment all  3 involvement of management E1 E2 E4 environmental committee all  3 setting emission targets M1 M4 develop systems CH1 CH3
develop systems C1 C2 developing technology E1 E2 projects O1 O2 alternate sources of energy M1 only operational efficiency CH2 CH3
developing policy C1 C2 emissions management E1 communication O2 O3 emissions management M1 only process improvement CH2 CH3
hiring env specialists C1 C2 environmental committee E1 continuous improvement O2 O3 process improvement M1 only business integration CH1
environment org structure C1 C3 miscellaneous projects E1 involvement of management O2 O3 sustainabil ity scorecard M1 only commitment CH1
environmental committee C1 C3 sustainabil ity roadmap E1 technology improvement O2 O3 technology improvement M1 only integrating sustainabil ity into CH1
involvement of management C1 C3 sutainabil ity reports E1 product stewardship O1 only marketing M2 only hiring env specialists CH2 CH3
miscellaneous projects C1 only integrating sustainabil ity into E2 commitment O2 only sustainabil ity reports M2 only emissions management CH2
step change C1 only sponsoring research E2 developing technology O2 only communication M3 only environment org structure CH2
business integration C2 C3 communication E3 environmental stewardship O2 only commitment M4 only environmental management CH2
communication C2 C3 green office prog O2 only integrating sustainabil ity into M4 only production rationalisation CH2
product stewardship C2 C3 life cycle management O2 only sustainabil ity roadmap M4 only communication CH3
corrective action C2 only business integration O3 only developing technology CH3
emissions management C2 only climate change management O3 only product stewardship CH3
establishing common systems C2 only environment org structure O3 only projects CH3
process improvement C3 only operational efficiency O3 only
sustainabil ity indicators O3 only
sustainabil ity scorecard O3 only
sutainabil ity reports O3 only
educating employees all  3 educating employees E2 E4 employee participation all  3 employee participation M1 M3 employee participation CH1 CH3
employee participation all  3 change culture E3 change culture O2 only employee incentives M1 only employee incentives CH2 CH3
creating awareness C1 only employee participation E3 educating employees O2 only educating employees M2 only educating employees CH1
employee incentives C3 only knowledge sharing O2 only creating awareness M3 only trained staff CH1
trained staff C3 only employee incentives O3 only trained staff M3 only change culture CH2
Organisational 
changes
Changing 
culture
STRATEGIC CHOICE
COAL
Developing 
solutions
Sharing risks 
and resources
ELECTRICITY
Reputation 
enhancement
OIL AND GAS METALS AND MINERALS CHEMICALS
STRATEGY ANALYSIS
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Appendix 36: Research Findings: Implications for Theory 
Current state of knowledge Research Future directions 
What currently 
exists 
What needs further 
development 
Research outputs / 
Findings 
What has been done 
Contributions                                           
What this research can do 
Limitations                                           
What this research 
cannot do 
Recommendations 
What more needs to be done 
Applications of 
complexity theory 
concepts to study 
social phenomena 
The relationships 
between the 
concepts and the 
implications of the 
relationships 
 
Countering criticism 
levied on applications 
of complexity theory 
to study social 
systems 
 
A model depicting the 
relationships between 
the complexity concepts 
of initial conditions, 
dynamism, emergence, 
attractors and self-
organisation has been 
developed as the IDEAS 
complexity framework 
Use of complexity metaphors 
adaptably in the study of social 
organisations 
 
Macro level study to understand the 
micro level developments 
 
Understand the relationships 
between the internal and external 
environments and the self-
organisation of entities 
This model does not 
attempt to simplify 
complexity.  
 
It does not lead to 
prescriptive solutions 
 
 
 
 
The model needs to be tested 
in other social contexts  
Applications of 
complexity theory 
to study strategy 
and specifically in 
the climate change 
context  
The need for a 
framework which 
facilitates the study 
of the ‘big picture’  
The IDEAS complexity 
framework adapted to 
study business responses 
to climate change to 
develop the IDEAS 
theoretical framework 
 
Facilitates the study of developments 
in the internal and external business 
environments and their implications 
on business responses to climate 
change 
 
Assists in unravelling the complexities 
and the webs of causation 
surrounding business responses to 
climate change 
 
Does not specify cause-
effect relationships 
 
Does not provide 
solutions 
 
Findings cannot be 
generalised to 
different contexts - is 
specific to the sample 
studied and the 
context of the study 
The model can be tested for 
other samples in different 
contexts. 
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Current state of knowledge Research Future directions 
What currently 
exists 
What needs further 
development 
Research outputs / 
Findings 
What has been done 
Contributions                                           
What this research can do 
Limitations                                           
What this research 
cannot do 
Recommendations 
What more needs to be done 
Business and 
climate change 
research  
The need to study 
the big picture 
 
The need for multi-
level and cross-
discipline studies 
Using complexity theory 
and theories of strategy 
in the context of climate 
change; Using insights 
from stakeholder theory 
and dynamic capabilities 
theory 
 
Facilitates a holistic study of the 
phenomenon and not a narrow focus 
which has been found to be deficient 
in the study of climate change 
Limited by the 
knowledge and 
expertise of the 
researcher. 
Bringing together experts 
from varied disciplines to 
study climate change issues by 
adapting the proposed IDEAS 
theoretical framework. 
Climate change 
strategies and 
motivations 
Empirical studies to 
analyse relationships 
between strategies 
used and forces 
which impact on 
business responses 
Developed the IDEAS 
strategy selection model 
to understand why 
businesses choose to do 
what they do and not 
choose what they need 
to do to reduce 
emissions 
Identifying relationship of forces of 
attraction (detracting and reinforcing 
forces) to the internal and external 
environments 
 
Identifying relationship of forces of 
attraction to the basins of attraction 
(seeking stability, seeking bounded 
instability and seeking instability)  
 
Identifying relationship of strategies 
to basins of attraction 
Testing the 
relationships depicted 
in the model 
Adapting the IDEAS strategy 
selection model to study how 
strategies are selected in 
other contexts  
 
 
Testing the relationships 
depicted in the model. 
Strategy selection 
in the context of 
climate change 
Understanding why 
businesses move 
from one stance to 
another and why 
they are seen to 
adopt several stances 
simultaneously 
Identified the four 
categories of strategy 
selection paths namely, 
the paths of strategic 
resistance, strategic 
response, strategic 
choice and strategic 
opportunism 
Understanding of relationships 
between the identified categories of 
strategy selection processes namely, 
the paths of strategic resistance, 
strategic response, strategic choice 
and strategic opportunism with the 
elements of the IDEAS framework. 
 
The model presents a 
holistic analysis of the 
conditions leading to 
the adoption of the 
identified categories of 
strategy selection 
processes and does not 
specify cause-effect 
relationships. 
Researching further to 
identify and test specific 
cause-effect relationships.  
 
Application of the model to 
test strategy selection in other 
contexts and the generation 
of a generic model. 
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Appendix 37: Research Findings: Implications for Practice 
Current state of knowledge Research Future directions 
What currently 
exists 
What needs 
further 
exploration 
Findings 
What has been done 
Contributions                
What this research can do 
Limitations                 
What this research 
cannot do 
Recommendations 
What more needs to be 
done 
Research on 
individual industries 
in Australia such as 
electricity, wine etc. 
Knowledge of 
multiple high 
emission 
industries which 
are the major 
contributors to 
Australia’s 
emissions 
A comprehensive analysis of the 
internal and external business 
environments within which the high 
emission businesses from the coal, 
electricity, oil and gas, metals and 
minerals, and chemicals industries 
are responding to climate change. 
This research lays out a 
vivid picture of the macro-
environment within which 
the businesses are 
operating, as perceived by 
the businesses.  
The research is limited to 
the views of the 
businesses themselves 
and does not include to 
voice of other agents in 
the systems. 
Holistic research 
incorporating the views 
of the other agents in the 
macro environment – 
government, industry 
associations and 
customers, research 
organisations, etc. 
Research on drivers, 
barriers and 
motivation factors  
which impact on 
business responses 
Forces specific to 
Australian 
businesses from 
the high emission 
industries; 
 
Origin of the 
forces 
Identifying forces of attraction 
(detracting and reinforcing forces) 
which impact on business responses 
to climate change categorising them 
as arising from the internal and 
external business environments 
 
 
 
Provides insights for 
businesses and regulatory 
authorities regarding 
detracting forces which 
need to be mitigated and 
reinforcing forces which 
need to be supported to 
assist businesses down 
the carbon neutral path 
Provide a universal 
template for all 
businesses – the findings 
of the research are 
specific to the businesses 
studied within the 
specific time frame 
relevant to the internal 
and external factors of 
the business 
environment present at 
the time of the study 
The framework 
developed can be 
adaptably used for other 
studies in varied 
contexts. 
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Current state of knowledge Research Future directions 
What currently 
exists 
What needs 
further 
exploration 
Findings 
What has been done 
Contributions                
What this research can do 
Limitations                 
What this research 
cannot do 
Recommendations 
What more needs to be 
done 
Strategies used by 
individual businesses 
/ industries in 
Australia. 
Strategies used by 
Australian 
businesses from 
the high emission 
industries and 
how they select 
their strategies 
Identification of all the actions 
undertaken by businesses in 
response to climate change, 
analysing them to identify four key 
strategy selection processes and 
seven types strategies.  
Enhance knowledge on 
how businesses choose 
their strategies in the 
context of climate change. 
This research utilises 
complexity principles to 
study webs of causation 
and does not explore 
linear cause-effect 
relationships. 
The relationships 
depicted in the strategy 
selection process model 
need further testing  
Strategies used by 
individual businesses 
/ industries in 
Australia. 
Comparison of 
strategies used by 
businesses in the 
same industry 
and between 
industries to 
understand the 
forces which 
impact on their 
choices. 
Analysis of the findings related to 
the forces of attraction and 
strategies used by businesses to 
identify the similarities and 
differences in the actions of 
businesses and to identify the 
factors which cause the similarities 
and differences. 
Enhance knowledge on 
the similarities and 
differences in the actions 
of businesses and the 
corresponding forces of 
attraction in the five high 
emission industries – coal, 
oil & gas, electricity, 
metals and minerals, and 
chemicals 
Findings specific to the 
business environment at 
the period of study – 
cannot be generalised for 
all contexts – only for 
similar situations. 
Longitudinal studies to 
understand the changes 
corresponding to the 
changes in the business 
environment. 
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Current state of knowledge Research Future directions 
What currently 
exists 
What needs 
further 
exploration 
Findings 
What has been done 
Contributions                
What this research can do 
Limitations                 
What this research 
cannot do 
Recommendations 
What more needs to be 
done 
Businesses are not 
stepping beyond 
‘plucking the low 
hanging fruit’ 
 
Over reliance on 
businesses to solve 
climate change issues 
 
Businesses need to 
increase their efforts 
to reduce emissions 
 
How can this be 
achieved? 
 
Can businesses 
deliver? 
 
Reasons why 
businesses are 
not engaged in 
substantial 
reduction of 
emissions 
This research asserts that businesses 
on their own are not able to solve 
emission issues – holistic efforts 
involving other agents are required 
 
Uncertainty in policies, growth in 
demand, non-availability of 
technological solutions and low 
emission energy sources identified 
as the key detracting factors in the 
external environment for 
advancement in reducing emissions 
 
Specific detracting an 
reinforcing forces 
identified which are 
attributed to other agents 
in the environment – 
government, consumers, 
research organisations, 
renewable energy 
providers, suggesting 
pathways for the other 
agents in assisting 
businesses in responding 
to climate change. 
The implications of the 
proposed pathways for 
the other agents are not 
studied in this research 
Specific research on each 
of the identified agents is 
required to delve into the 
identified detracting 
forces further. 
 
Research other agents 
using an adapted IDEAS 
theoretical frame 
 
 
 
 
 
